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way to make all kinds 
any plaine plat howloeuer 
ith the drawing ofthe twelue Signes,and 


hoares wwequall in them all, © 

hereunto is annexed themaking and'vſe of other Dials 
and Inſtruments, whereby the honre of the'i 1 niobt 65 bnowne 

Offpeciall vſe and delight,not only for Students ofthe Arts Mathe=, 
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Simonis Muri ad legorem 


Carmen 


. Schrecupls certa cur machiug taveitur umbra ? 
Et brenis athereun tinea fienat iter ? 
Haec , licet eubluas,, facili pracepta libello 
Trad:ta, ſed voto non lenioratus. 
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= Fr friendly Readers , aud namely, 


to ſuch as bee well- wil lers to the. 
 Mathematikes; - +. "A 


| der) in regard of their antiqu 
_ excellency, may bee.compatred with 
any-other of the liberall Scicnces 
whatſocuer. For Setb, who liued in 
' the firſt age of the world, is Come 
mended of /sſephme, and Abraham 


maſftersin theſe myſteries. Andthe yery name importeth that 


in olde time theſe of all other were eſteemed worthy to bee . 


taught, being called for cheir excellency Slarhiwats. that is, 
Sciences meet to be learned. Theſe be A#3rhmerike \Gromerry, 
hy and Aſtronomy, from which this Art of Dialling caketh his be« 
EE: ning : a knowledge alſo ancientand nece and there= 
gion raiſed by Princes and famous men of | Fondppang 
The fg Diall Gt hiſtories remember, is L:b.2. Cap. Ho gr 
che Kings inthe holy Scripture, wherethe Lord turned the 
Sunne backe 10, rains for Hezeksas ſake, whereby it had 
gone downe in the Diall of Ahbaz. This Abaz was King of 
Teraſalem, and reigned inthe 3 200, yeere after the creation 
of the World, and in the ficff Olympiade of the Grecians, 
Afﬀterward,as Plinie writeth, Anaximenes Milefing the ſchol- 
ler of Anaximander, fir found out the reaſon and pro 
tion of ſhadowes amongſt the Lacedemonians , and here 
raughe the Arof Dialling, who lived 200. yeere after the 
raigne of Ahaz, and was a famous Philoſopher in Greece be« 
fore Platoes time, as Diogenes Larrtias reporteth, But ſome. 
afficme,that it was Aneximander himſclite that found our this 


Arr, andſer forth the firſt AN ofthe Earth, 


Hero-« 
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of Beroſw, to have beene skilfull | 
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bz  * "Fhredotasſaithgthatthe Greciansleamed this art, and the 
dinifion of the day into 1 2. houres,of the Chaldeans.Dioderws 

writeth that one on firſt obſerued the houres, But if 

wee may belecue Macrebins, it ſeemeth that this Science 

camefroche Egyptians:for they called the Sun Horx,which. 

| by his motion limiteth to each houre his appointed ime, 

Utiruxivs rehearſeth ſundry inuentorsof this Art of Dial» 

livg,as Beroſusthe Caldean, 4 riſtarchns, Sam, Exdoxns, 

Theodofius with others, who were renowned, and lined ma- 

dy yeexes before the birth of Chriſt, Tneed not here remem- 
 Plutarchia ber Avchitas Tarentinus, whoby art made a Doue of wood 
- Marcel, to flicintheayre: neither Archimedes, who defended Syra- 
: cuſe againſt Marcellns, and affirmed that ithe had place tg 
and on, hee would monte the earth; with hisepgines : both 

of them no doubt skiltull in this Science. 1 A 
Ic was long after the me that this Artwas known in- 


Romee:for inthe 1 2.tables w nly mentioned the riſing and 


ſetting ofthe Sun, and after certaineyecres the midday. was. 


added. Then inthe firſt Punike war the Romanes .obraining 
victory, there was @ Diall brought amongſt other ſpoyles 
out ol Sicily.But in prateſſe of time they began to bee more 
+ COMMON 1 Pet: 100. yeeres before Ciceroes time, the 
paraſite in a Commedybeivg hungry, ſpake againſt the mul-' 
ritude of Clockes 4nd Dials which were then inthe Cicy, 
Optaus vt ſuns 6 ener fit korologium, £3 
-Pliniealfo telleth of a Diall placed' in the field of Flora ar 
Rome: which by theſpace of 30. yecres bad not apreed with 
the Sup;& thercalon was,as he thought, becaufethat cirher- 
the Sun hadtaken anew courfe,or elſe the catth was ſlipped 
from his Centre, wherein at the firſt it ſtood, or the Nile was. 
put awry by the ſhaking of the City. Since which times. 
learning ſpreading it {cite into dwvers parts ofthe world ,this. 
Art hath been.amongR the reſt ingreat account. Pape 
Concerning the profit ofthis Art, daily experience teach- / 
et, how ncedfullit is ina well ordered Common-wealth, 
ſeeing nothing can. be done in dueand conuenient ſeafon, © 
Ferethis Science is neglected : for the diuifion of the day 
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limit and allot toeach aRtion his Cue time, This Art beir 
chen ſoancient, and rhe vſe ſo neceſſary, 1 truſt none wil 
chinke thislaboir ſuperfluous, volefſe they be rude withour 
ciuility, or ſuch as hauc alwaies at hand a Diall of natures 
framing,of whom this vetſe ſeemeth to be made _ 
$5 tans ad ſolem ſtatnatuo naſus biunci ; 
td Bo Ore,bowr efftendus Aenibus hora quota eft A on | 
Many hare promifed (bur none as yer performed): to 
write of this Science inour Engliſh congue, which hath bin 
' publiſhed inother languages, as D , Recordloog fince, Af, 
Digs M;Btagraze wh other, who, ifthey would take the 
paines,Ikitow could doe it with great commendation, - : 
- Diners haue written hereof 1n the Latin rongue, as, IdunZ 
fer, Schonerns, Orontixd ,Witekindus, Clanias and others; 
 yeteuery one differing from other in precept, Some. reach 
the making of Dials byche helpe of the Globe, as Gemme 
Fri : ſore by the Aſttolabe, as the ſame Gemma Friſins 
and MH, Blagr, which, inftruments- euery man_haye not; 
Sorne vie the table of Sings and Arithmetibe, as Witehindus 
which way as moſt plain &caſfie;is obſerued. in: this booke z 
though in ſome kinds for want of eriall Firekindus deceined 
himſcle. Munſter victh a Refiificatory with'a. circle, which 
iynficfor fmall-plats, and faileth io grciter, without great 
heede. *Schoyer wandreth.in'a wildertiefle. of lines, that a 
man knowes not where to begin, or whento cnd.. Vimer 
hath not the Delicearion of all kinds. _ 1. 
Otherſome obſerue the rules of Geometrical proportion 
which order alſo we thought t> haueobſerucd in all kinds,as 
wehaue done in the*Souttr8& North ere& declining, but thar 
ſundry precepts ofthe famething would haue bred tediouſ- 
nes and trouble corhe learner,and the cutting of the Figures: 
would haue bin very chargeable.By meanes wherof we con« 
tented our felues with this one way hereſet downe, not dou-- 
ting but that cuery one with {mall paines may attaine tothe 
making of all kinds of Dials in this booke expreſſed... As for a 
great part of them, euery Artificer may eaſily ynderſtand.. 
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|  Onely thus nuch Taduertiſe rhe yalearned, tharthey muſt 


acquaiar themſclues with ſome few Machematicall principles, 
as to know what the Eleuation of the Pole meaneth;| how a 
ſquire line is ro. bee drawne, and ſuch like, which (if they 
want a teacher) they may ſufficiently learne by themſclues 
onr of Records {aftle, his pathway and ground of| Artes, 
publiſhed in the Engliſh rongue + for theſe tearmes could 
not bee auoided, neither plainely deſcribed withoue much 
tediouſneſſe, ; | 

Wee haue here added alſo Exawples and Figuresto every 
kinde, that fo the precepts might appeare moreplaine and 
eafie: ſo that there 15no plaine plat or wall, howſocuer it flan- 
deth, or be placed either Declining, Reclining, or Inclining 
but by che helpe of this Booke you may drawaDiall ypon 
ts 


If avy man complaine of obſcurity, hee muſt know, chat 
Diffcitia que pulchra, and yet ſmall paines ouercommeth 
all 


"The making of the Horologicall Cylindre, and the Ring, 


with ſome other Inſtruments, wee haue preſeacly omitre 
partly for their curiofity in cutting and delineation , and 
artly becauſe (if occaſion ſerue)) wee will entreate of theſe 
kindes of Horologicall Infiruments by themſelues , toge- 
ther with the making of all kindes of plaine Dials in Gs 
booke, preſcribed by che way of Geomerricall proportion. 

Inthemeane while (gentle Reader).committing = 

this booke to thy fauourableaccepration, 
, and thy ſelte to the proteion of 
e Almighty,I end. 


Pp 


THoMas FALL, 
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By His booke which ſexen yeeres ſince, was in a manner 
WE perfefed(as you know) doth now vpoz inſt occaſion 
a preſent it ſelfe ro the view of the wort:wherein you 
EE bane taken ſuch paines jor the triall of eachexans- 
ple that 1 thinke none can finde any great fault, but ſuch as can 
ſee farre into other mens faults,and forget their owne, For after 
we found ſome precepts in Witekindusto be falſe,we were enfor « 
ced to try and examine with great care cach gore and exam. 
ple in the Sun. eAndtherefore if any receine benefit by this our 
rriall, 1 would you ſhould hane yorr due praiſe you deſerne. 
' I hanealtered ſome few things and added the making of the 
| South &+ North &relt declining Dials by the way of Grometri- 
call proportion : becauſe thoſe kindes be moſt in uſe, and 1 would 
' thelearner ſhould bane his choife of the eafieſt way. 
The graner of the Figures was one M.Jod.Hondius,who hath 
flewedb hinelfe an excellent workeman in the great Globes ſet 


forth by M.Mullineux,«nd che Afaps of England for M. Cam-- 


dens booke ; and whether he hath performed like diligence in 
| theſe,1 referreit 20 your ſelfe 10 indge. [f any be deſirous to hate 
the Inſtrument mentioned inthe beginning of this booke, for the 
 tryall of plats, T hope you will helpe themro it : for bring of your 
owne inwention,T know none ſo fot as our ſelfe to $7 it: on 
which Inflrument alſo st were connenient to draw the quadrant 
Horologicall that ſ0-is might ſerne for diners ſes. 
F Fas willnot be offended,in that I leane vnder our names 
this ſmnal monument wnto the world,as a ſpeaking witne(ſe of our 
carts 6 this onr Connmtry aud a teſtimony of our af- 
feBiontoward the Arts Mathernaticall. Thus beſeeching the 
Lord(who hath - ndued youwth extraordinary knowledge inal 
Mannall Sciences) to firiſh that good worke of his heauenty 
grace already begunin yon,tohis glory and yonr owne comfort, 1 
take my leane. Commend me many times to your ſelfe\ anil\all 


our good friends, From London, Taxwary 3.1593: 
Tt Yours aſſuredly,7.F.. ' 
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andequallangles, 


wiſeto the Subſtile. . 


"Fefaine plarsbe sthe baſe.or oor wh a a. 
ul Range > Fodesfue baſegor foore whercon your Diall 


himenquice as the Priggers,and he ſhall heare of them, 
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f Ore alwaies,that in euery Diall theoneendof the Stile 
mult bee-placed diretly towards. che” North Pole, 


; _ andthe otherend towards the South Pole + for abour theſ; 
- two ftarres the whole heauens aremoved, they\temaini 4 
 Immoucable, The North Pole is a flarrein the North pare 
of the heauen, being raiſed aboue che carth orour. Horizon 


o - 
= - 


52.4, And this changeth bishe;ghe, if you goe. North 

wc? ri (egrenlo 69,miles: burEefhward gen 
ward it altereth not, The Elcuation of the Poleis a 
ofthis tarre aboue the earth, ak 


Obſeme alſo, that the Subltile is the line or place ouer 


-Which the Stile or Gnomon in your Diall direfly hangeth, 


The ſpace berweene the Stileand Subſiile- is the uſt hc ight 


thereof, + 


Ode line cutteth another ſquireniſe,when they vt en PRA 


* 


The Contingent or touch line, is that which wdrawne b 


| any point of another line or circle, ſo that irtoucherh the 


a 


_ Aquadrantisthefourth part of circle, 


The Meridian and twelue aclocke line areall one, i 


I calltheſe lines parallell, which are every where oC tit 4: 
Rance one from another : example a.” pn onpootig 
the Eaſt and Weſtdiall,, where all che houce lines be 4 calletl. 
: You may make all kindsof plaine Dials vponi. PvE 
off the cight corners,andal!l the'ſharpe ſides, ſhallyorrhaue 


[ 


 Ifany be defirousto haue this Ioftrument read y wade, let 
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The ub eny of an foftrument's to 


finae out the ſituation of any plat or” 
'  Dialland roplacethem al- 
acady prepared. — =» 


2 Djaſmuch as & is ancetiery: be- 
Ns foe pou cou dzow anpDigl,to 
© knowhow yourglatiis already? 


ought afterwardto be placed, it 


F hall bee expedient to ſhew the 
>& making and vſc ofan Julkrumenc 
A whereby pou may examine and 
d trp all plain plats; aud place all 
dlals beg ready made and pzes 


Pqouide therefoze an halfe circle of Pearetree, TUaluut- 
tree, Wox,o2 any other clolegrained and ſolid wood, being 
well ſeaſoned, fo that the alteration of che weather at any 
time may not make it change fromthe firſt pzopoztion ther» 
of-Let it be perfectly tryed on both ſides. of an eucn Chicks 
neſſe, halfe oz thiee quarters of an inchthick oz moe if you 
will,and ſire 02 eight inches b2oad as you thinke good. The 
edge o2 ſide A. B.muſt be verpright. Then dzaw the Lins 
C.D.thzce quarters of an inch cquallydiſtanc from the ide 
A.B.place ove foot of pour compaſles inthe centre E.wbich 
is the mid of the line C.D.and with the other dzaw halfe a 
circle from C.to A«ditive it tn - 0 two equall parts 02 qua* 
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. which the Stile or Gnomon in your Diall dir 
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Aduertiſements to | 
the Reater, 
| & 


Ote alwaies.that in euery Diall the one endof the Stile 
No oowke placed direRly towards. the'. North Pole, 
two ftartes the whole: heauens aremoved, they remaining 


A 


immoucable.. The North Pole is a flarrein the North pare 
of the heauen, being raiſed aboue che carth. or our- Horizon 
52.4, And this changethbisheight, if pau goe. Nontunardor 
Sourhward one degree iv 69,miles:» butEaftward or W efts 
ward it alcercth not, The Eleuation of the Poleis the height 
ofthis ſtarre aboue the earth. 


Obſerue alſo, that the Subſlile is the line ar” coma ouer 


y hangeth, 


The ſpace beryeene the Stileand Subile\ is theiuſk height 
thereof. \ TAISZSY 


One line cutteth anocher {quiremiſe when they make righe 


| and equall angles. | 


The Contingentor touch line, is that which is drawne by 


| any point of another line or circle, ſo that ic toucherh the 


| Rance one from another : example whereof 


ſame: and this line commonly in all Dials is drawne 


ſauire- 
wiſcto the Subſite. . 4 Ws 


' Aquadrantisthe fourth part of circle, 1% 
The Meridian and twelue aclocke line are all one, 1 


I calltheſe lines parallel}, which are cuery whereof like di- 
you. may''fce in 
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The urvny of an Taſtrumen nt to 
finae out the ſituation of any plat or 


Diall,and ro place them al- 
ecady HR 


CHAP. To 


P D:aſmnch as eecnting:1 be- 
Mo fore pou can dzow anpDigl,to 
=> know how yourglatisalreadps? 
ought afterward to be placed, it 


# (hall bee expedient to ſhew the 
d& making and vſc ofan Julkrumenc 
2 whereby you may examine and 
d try all plain-/plats, aud place all 
dfals bevig ready made and pzes 


P2ouide therefoze anhalfe circle of Pearetree, TUaluucs 
tree, YBox,o2 any other clole grained and ſolid wood, being 
well ſeaſoned, ſo that the alteration of th? weather at any 
time may not make ic change fromthe firſt pzopoztion ther- 
of-Let it be perfectſp fryed on both ſides. of an eucn chicks 
neſſe, halfe oz thee quarters of an inchthick 02 moze if your 
will,and ſire 02 etght inches b2oad as pon thinke gosd. The 
edge o2 ſide A. B.muſt be verpright. Then dzaw the Lino 
C.D.thzce quarters of an inch cquallydiſtane from the ſive 
A.B.place ove foot of pour compaſles inthe centre E.which 
is the mid ofthe line C.D.and wtth che o:her dzaw halfe a 
circle from C.to A«diuive it into two equall parts 02 qua* 
VB Dans, 
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pwants,and laying pour ruler vpon the centre E. and vpon- 
thts diuiſion dzawthe line E. F. this done, diuide each of 
theſe quadzants into g9o,equall degrees of parts, which yott 
map thus doe: Firl>,diuide each ofthem into.3.equall ports, 
and euerp of theſe into thzee other parcs,ſo ſhall pou haue 9 
diviſions fn either quadzant, whereofeuery one ſhall repze- 
ſent ten degrees, Againe, part euery one ofcheſe into 2. and 
each of thoſe into fine (ifyoucan) andſo'ts each quadzant - 
Pozeouer, it were neceſlary-if your Inſtrument were. 

large enoughzto part each degree fnto 60,mthutes,01 at the - 
leaſt into 3. whereof each part mapcontaine 20. minutes, 
This donegfaſten a chzead well waxed, inche centre E. with 
a plummet of lead on the end,'ſothat if may mooue at free 
liberty. | 

- You map alſo(ifyoit will) vponthis ſide of the quadzanc 
between E.D.d)aw the viall, whoſe velineation is taught in 
the 38, Chapter, [LR {5 
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former ſive ofpour Jafkrument thus finiſhed, let the 
other be altogether like vito ft," except' that in Ntead of the 

tb2ead with the plumnmer,you muſt yatre a plumbzule mave 
* inthis manner. TATTY 302 DIG02) 81764 0 
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are a piece of very x00d wood, fry it perfectly on 
he «= © Atrequatt chtekeiefſ.fee it be about halfe an inch 
thick,and twile ſo b20ad as the ſpare betweenethe line C.D. 
- ofpour inftrument and edge A..inthe mioff thereof dzawy 
- the rikht line G.H.and placing one foote of your compaſles 
in ent G.withthe other make a balfe circle accozding 


tothe b2eadth of the ruler, whereby you may cut the end 
round, make the other env-with a ſharpe point right in che. 


end of the lineG.H,as you maplee (a this figure, 
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Letthe diſtance betweene the poineS.anv the end H. be 
* fo much as isthe ſemidiameter of the gua@ant,make by G, 


an holeſo great,that a plummet of load. hangingby a thzeav 


from cheſharperend, map moue therein at liberty 3: Pake 
al(s anocher. round oz ſquare hole,wherem you map place 
a needie touched with the Loadſfone,as in the compaſlſes oz 
dyals you ſee. Finally,make alittle hole tn the point oz cens 
treG.and witha'b2oavheaded natle of b2aſle faſfin ic. vpon 


theicentre E. of pour Inftrument, fo as it may moue an 


uo which waypou will, anvehen your Juſtrument is ft: 
niſhed, - 


Note that pou maymakeyour Inlkrument in fozme of 'a 


quavzangl: r:ghe angled, as Wicckindus-teachech, cutting 


a round furrow wt:hout the circle anddrgrees-made, fo} the 
aigptg etnarts Vowel erermaaey maniPrnnes 
| withtheL oadeſtonefo2 che deelingrions:: Bus.the: fomoof 
k8other,whoſsmaking wehauecaught;ſe a" 


modious,behold the Figure. | 
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Thevfe ofthis Thſtrumebt,.. C "7 AP, 3». 


"He vle ofrdis intrument is in exaniininganv placing; 
the plat o2 diall. In A Fs plars, tokndw = 


BD 3 
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| = 
they and,as if you wduld make a-'Olall-vpon a wall, firlt 
you tnuſt vuverſtand whether the wall beerect oz elſe re- 
_ line 02 inclinezchen whether it be direct Taft, Weſt, Pozth 
02 South,o2effe decline, which you cannot know wichoge - 
the helpe of this Inſtrument. Agaiae, in moueable plats 
fo} the placing of them, as if you have made a Douth diall 
o2 any other kinde,by this Inſtrument pou ſhall eaſily ayd 
verfcetly place them. | | 


The triall of a plat for a Horizontall Diall. 


F your plat ſeeme fo lre platn, making noangle with the 
Ho2130n, iet the ſideoz Diameter A.B, of pour Jaſtru- 
ment vpen it, and erect pplumbzule right vp betweene the 
two quadzants preciſely ouer the line E.F. then ifthe thzead 

' with the plumniechangtng at liberty fa.l directly vpon his 
line GH. which wap (ocuer pou turne your Inſtrument, 
ſuch a plat is ſaid to make no angle with che Doz:30n: and 

- thercfoze the diall which ts made vpon it, iscalled a Pozt- 
zZontall diall. Ju like manner map pou place chis kinde of dj- 
all being ready made parallel co the Pozi3on, and by the 
helpe of the needle dicect the ſtile cowards the Noth pole 


A 


The trying of plats for Ere&,Dire&, South, North, | 
Eaſt and Welt Dials. 


\ Hen the plat ſkandech vp2ight,icmaketh a right ans 
gle with the Pozizon,and iscalled Erect, whereof 
(one behold one p2incipall part ofthe wozld vireccly as the 
South, Nozth,Calt,o2 Welt 2 other decline as the South 
_ Noz:h,toward the Eaſt 02 Weſt, of which kinds here* 
after. -. a9 
Toeramine an Erect plaf, apply the ſide 0} dianieter A. 
D.of your Jnſtrumencunto it,the chzead with the plummer 
on the fozeſive hanging ac libercy.Ifthechzead fall vpon tle 
line E.C.92E.D he plac is Erect, ep Js 
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This done, apply the fatd line 02 a A.B.tothe plat 
yottr Inſtrument being placed equally diſtantto the ÞPozi- 
30n,and the plumbzule vpon the line E,1.then if the.veedle 
ſtand directly ouer his caracter, ;the,end touched with the 
Loadffone being next tothe plat,that plat is called. a South 

Erect Direct. 

Tnthe No2th all the foreſaid things are tobe conſidered 
except onely that the end of the needle touched with the 
loadſfone is fartheſt fromthe plat. 

Theſe things knownd; yon mapealily* find ont the Eaff 
and Weſt Erect Directs if ether pou haue a ſine d2zawne 
ſquirewiſe to the caracter ofthe needle, 02 elſe if you place 

the plinbzule oner the line E,C.ozE.D..... 

- Andhere note, that the Caſt and Welt are not aio to 
decline, becauſe the declination is accounted from-the ſouth 
aud Nozth:to the direct Caſt and Welt poiucs.. . | 


The examining ofplats- for Declining 
Diab, | 


A 11 ſuch plats as behold not ſome palncipatl: part ofthe 
wozld directly,are called Declining, The quantity of 


their declination is found outthus. 

Applipthe diameter A.B ofpour Inftrument cothe plar, 
remembzing to hold it cqually- diſtant from the Pozi30n. 
Then moue the plumbyle vatill the needle andeth right 
ouer the caracter,and the point of the ruler,whicb coucheth 
the degrees in the limb,(hall ſew how many degrees aud. 
minutes it doth decling:either toward the Eaſt if the plumb- 
rule lye in the quadzant C.E.F.oz toward the welt,if in mb L 


quadzantD.E. F. 
The crying of ſuch Plats as Ns. 


Tx the plat ſtandeth not vpzight, but maketh an abtrute, " 


klant gugle wich ch Hoyizon, it is laid torecline; The, 
| degrees .. 
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gofthe reclinacion arefound out Bl 
eeplothe Diameter 4.B.ofpour Jaſtrumentto the plac, 
the one end placed vpward,the other downward:then moue 
the plumrule(the c<2ead with þ plummet haging freecourle 
vntill the thzeavhang preciſely ouer the line G.H. then|the 
popne of the ruler ſhall ſhew the degrees of AL ial 


How inning place arc yo, 


© rd angle which the plat[maketh with the Hol: 
on be acute o2 harpe,then it voth inciine.The quancley 
of (rplination is thus knowne. 

Apply che DiameterA.B.ofyour inffrument to the plat, 
the thzead with the plummet of che fozmer five ha at 
liberty,audmarke what degree and minute the thzead ( 
cut,fo2 ſo much is the inclination. | 


The manner of trying thoſe plats which recline and 
decline,or incline and decline, | 


| bf our plat thall both recline and decline; elditivelne 
decline: Firſt ſecke out the reclinationashath beenſhew- 
ed,and then the declination as in Crece declining. 78 


; The m7 ofa Horizontall,or plaine lying Sunne Dal 
Cna P, ll 


SSD Dur plat brine pzepared Cinooth and viaine, 
(2 dzaw vpon it two lines, as in the ſigurefol- 
lowing, the one A. B.the other CD. cutting 
themlelues ſquirewiſe,that ws, makingright: 

; s anglesin the point E. S: 19 which make:the 
quadzant of anpeirclefromthulmeELC, tovhe line EA, 02 
E.B,and wiite at C, the Nozth, atD. the South, at A. the 
Eaft,acB,che Weſt. And the line C.A whichhere 66! z 
Foe ge gow ge the ele 


tion of the Pole Fg be — Oy 
ple is 53.<fran C.te A. audat 
a tine fromthe cru 


this nutwber dzaw 
the E. which hal ahoy paramncr cet 
Dtile and Axtree of the wozld. :Theg w_ andcher dine-K. 7 


folongasys 86 you cans which Hall's 
line of Eonti 


the ane face pleced in O. which 6 chovgnces defor fora 
and the atber extended: towapd E.- whore'it hall:chance- 
to divide oz b@ placed fu the line EQ. warke that poine - 
o2eencre with the letter G. and dzaw with pour Compaſs. 
« boifocirele kpovchis centve fo2 the. Eguinoctiali cirelo,./ 
from H. by C.tai; whoſs Dianutepmuſtbe equatippiſtant” « 
tothe line L. K, Then diuids << halfeetrole finco 32 equall 
parts: thignaone, ley a 'Quiler-bnonche centre G. aid Pon. * 
euerymarke oz diuilion made ia che haife Gqua 24 
where the Ruler ſhall couch cheline of Contingence, | 
nake markes o2 pzickes, by which pickesdzaw lincstromE | 
fot the houres. E.C, is the x 2houre. E.B. the Gin the mot- | 
n or he 6 at enening,thereft you may ſ&eintheFiggre - 
nd whereas in Summer the 4 and 5 inthe mozning, 
alſo the 7 aud 8 af euening, ſhall bee neceſſary in this kinye | 
of Diall :- pzolong 03 dzaw che lines of 4 and 5 at evening, 
beyond the centre E. which ſhall ew the bene of 4 and 5 
in the moznfng. And likewtle the 7 and 8 inthe mozuings - 
fo; the 7 and eight at evening. 
You map obſerue an ozder both inthefe aud in all | 
erect direct Dials,byvſutding the one halle of the Equato), 
d2awing boure lines fo2 che fozenwne, and obleruing the 
ſame diſtance from the Peridian line, on che otherſive fq2 
wot oe forthe line of the 11 boure in the fozenwne, 
f » nee ath; 4p. the ST po Le is in the afs 
gp ee 2 aid ſo} 
TAben you Two dzaip 02 nf Mo balfe boures, you | 
mult diuide euerp part of the Equatoz into 2 equall parts, 
vNng the Ruler gu he line of = _ you _— = | 


— 


' The Arcof Dialling” 


the dzawinc of the honre lines. . |. |: | 

And this remember. fo2 the mawing of the Sy ob 
lines,not onely in this kinve, but-alſo helm kindes of - 
dials, which afterward hall follow::! i * 215 9/5 5/14 

The Stilemult be fired in the centre E.hanging directly | 
oner the Peridian line E.C.with ſo great an angle, agee- 
lines C.E.F.make,declining fromehat on neither ſides: - 

The Equinocciall circle, the Quadzant,che:line of: the 
Stile and of Contingence,muſt be lightly dzawne;: becauſe 
thep ought tobe put out agatne, in that they ſerue cono vſe - 
but foz the dzawing of the Diall. And this likewiſe remems 
ber fn allother kindes of Dtals, char: che preparacive oz: | 
p2icked lines muſt,after che making of the Diall ;be omittey 
andertinguiſhed, as altogether viipzoficable, |. | <//. > i1; 


\This andall other kindes of Dialsmap molt fitly bee- 


d2awne bpon a qa 048m Fr * 
compaſſes placed on the plat. "3:11 mY Ty 
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The =o ed cb Diall, 
CH A P. 4 


_ Dzaw 
allelt 

NJ. 6) ag) brrealloalineA-B. parallel of, 
8SOY let the line C.D. perpendicular to 
3 that-beextended: audlet che Qua- 

; ene ber. dzawne from A. to D. 02 
by m B.to D. parted into 9O. Degrees, as 
- By wot Zeineth be waitten, beneath D. Nadir; 

nigh bats B. the Eaff, and by A. the Weft. Jn the Qua- 
d2ant number the Eleuation ofthe Pole (wbch in our ex- 
enpl le is 52. degrees) from A. toward D. Andac theend 

[rye ſang ther cence. thong CE. 

the Dtfle: and by D. dzaw'the line of Contingence, 1. K. 
ſquirewiſe, as befoze. Then the leaft diſtance of the point oz 
fncerſectionD. and the Stile being caken with your Com- 
paſſes, extend them in the line'D. C. the one fooce placed fn 
D. (et the other inF. arr C. anddzaw byF.t e Diame- 

ter of the halle circle of the Equaroz 

line K. L. which muſt be made vpon the centre F. from G. 
by D. to H, and dinive it into 12. equall parts, bponeuery 
oveof which andthe centre F.the ruler beingplaced,where- 

ſoener it ſhallhappen to touch the line of co e, there 
ke markes. Then from the-centre C. by thels wakes 
the | rm be bread The line Cc. Hp 
6-in the moning, at ettening, 3.06. - 
The Slle avilt be placev a fired-in the centre C. aging 
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Themakingof a Nonh fred, Dice 


C HirP., Fo 


rye ge IG. 
cular =P. Tet C. be the - 
Ac C. Tp oonagy atD. 


z/ - diuide: nolglings 
© account the Ws 
Pole -(which wourexampleis 52.4.) from A. 
jaw at theeud of thlomngbey (he 
Afterward-dzaw-theline-of Co e by C 
and take the ſhozteſt diſtance, w pour Tomy! 


thr point C.and the tile; lacing the one fovee in th 


Cextend theocher toward 1 E. inthe line C.D. 2 making a 
point 02 picke Gf 26a centre) the lame wide- 
nefle of the Compaſſes remaining, deſcribe the haife Equa- 
tozVpC. envevwrchrhe Otamerer H. L rquiviftant tothe 
line of the-contingence,. When pou -haue diutved this halfe 
cirtle ofthe Equatoz into twelue equal parts, lay the ruler 
-vponthe centre G.and vpon each diniſton of the Equ 
and where it ſhall couch the Cantingentiine,make 1 
bis done;d2zaw the lines foz che houres, —_ thole marks 
from the centre E. but thoſe very few, that is, two nigh va- 
to A.and two by B.but pzolongt and extend them bepoud 
cenere E. fo that their concraries map be made : num 1 
kinde of Otals there be but onely ctenne houres Þ þ 
that is, 4.5,6,7,8,bekoze noone,and 4.,546,7,8. hoes noone; 
which ſhew but onely in Summer, from the ACN e 
Sunne tato Y, vbntill ſuch time as it entreth = 

The Stile mult be fixed tnthe centre E.placed vpwary, 
directly ouerthe line E. C, with ſo great an angle as1. E. 
Cs. Letthe line C.D.bee placed rn. 
but ſo,that ie mey not be almol ſeene,asafterward ſerning 
CIINEICED onely a line preparatiue+ a 
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The making of the Eaſt and Wet EreR Dials, 
CHAP. Gs 


4 F you know the making of one of thele, you 

5 mapeaſily make themboth,foz thep be ve- 

rplike,differing onely in the naming of the 
Houres, fo2 the one containeth houres 


fo 
the fozenoone, and the other fox the afters 


You muſt therefoze on pour platmake che quadzant of a 


circle AcB.C.which map afterward ealily bee puc out, as 
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all the other lines muſt bee, erceptthehoure lines 2 let the 
A.B.be Perpendicular: B.C. Parallel cothe Bozizon, and 
let the arke dehold the Douth, which being deuided into 
therin ibe eleuation ofthe 3 va 
ward from A.toward C. by the end of this number, and bp 
the Centre B,dzaw aline ſo long as pour plat will giue you 
leaue, whoſe South end ſhall behold peciſely.che Equi- 
noctiall circle. At which end dzaw a citclez. whoſe dlamecer 
all be almoſt the third part oftheline-Thea dzaw ; | 
fameter 0? line in the centre, ſquiretuiſe to che other, 
which ſhall ew the axtree ofthe wozly,and.be the line fo} 
che 6,houre. Afterward at the ontwarp fives of ys 
dzaw two contingent lines,one beneach.the gather, abdye,'f 
that they may be Parallell co the mſddleline>Otuideeach 
quarter ofthe circle in lire equal parcs.Then place-thery- 
ler vpon the centre, andeach of thoſe markes o? parts, and 
where it toucheth the lines of contingence;there make marks 
inthem. Afterwary dzaw a lineby thoſe twomarkcs which 
bee next to the 6. houre, in the lines of contingence, which 
may be equallyviſtantfrom the line of the 6.houre. | 
' In like manner doe with the reſt; fo that you map haue in 
the Eaſt Diall, two aboue the 6; houre, the 4.and 5.in th 
mozning, and. vnder it 7,3,9,10,11. In the Weſt Dal 
ltkewiſe 7 .and$.inehe euening about the6. houre, andvy 
der it 6,544,3,2,1-Neither ofthem doe ſhew the 12. houre, 
becaule at that tine the Dunne beames be parallell tothe 


lat. 
fire the Stille in the centre of the circle right vp from the 
Plat, fo long as the Semidſameter of the cfrcle is onely 
Sewiugthe houre with the verytop oz end chereof. Per ie 
were moze conuenient to haue it placed along ouer the line 
ofthe 6houre,befng a plate of yzon oz ſome other metail, 
being lo bzoad as the Demidiameter ofthe circle is. 


Bchold the figures following; 
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The a Diall erect. 


Pd 


_-—_ O_o = Cape 


ld 


Tow that theſe ve hiaves of Dial before canghe map 
be made vpon a ſtone cut ſquare inthe fozme of a die. . 
_ The — a South EreR declining Diall, which 


may Rep on any vpright wall what- 
ocuer. 


CHAP. 7. 

2 all Declining Dials becauſe the Stile doth 

not bang directly/ouver the Peridſan line, theres 

qo yolt muſt. firſt finde out and place the @ub- 

ATO>x tile (which is the line ouer which the Stlle vis 

Ba augeth) and likewiſe the line of che Dtile: which 
may be both calily and ſpeedily perfopmed inthis maner. 

Fuſt, by your SER ſeeke out the —_— -' 


Phe Artof Dialling, 


the wall 02 plat, whereupon youwouldmake a Diall, which — 
foz example ſuppoſe A had found tobe 50 degrees. _ | 
Therefoze dzaw the Pozizontall line A.B. ler the Peridt- 
an C.D.cut it ſquire-wile inthe point E.which map be in any* 
place of the line A.B, andlet the line F.G. cut the Deridian: | 
ſquire-wile in the point C. which you may likewiſe take in 
* whatpart of the Perfdianyou thinke moſt conuenient.Up- 

- onthe centre E.deſcribe che guadzantofa circle fromC.to A. 
if the declinationof your plat be Teſt:ward,oz from C.to-. 
ward B.fi Eaſt:ward (as inthis example it is)diuide it into- 

by 90:d. andnumber ft it from C. toward B. the Eleuation of 

«-Thisisa- tye* Equato} 33. degrees, and laying your Ruler vponthe * 

+ <1] centre E.and vponthe end of chis number,dzaw che lineE.H. 

a5 he Pots Againe,account fnthe quadzant from C.toward B:the ve» 

wanterh of go Clination of the plat being 50.vegrees, and dzaw the line of 

degrees, Declination E.1. fromE. tothe end of this number. 

Then take your Compaſſes; ſet one foote in the point C: - 
extendthe other vnto H. (which is the interſection point of 
the line E. H. with the line C.G.) and that ſame wideneſle | 
remaining,place one foote in the centre E. and with the other 
marke the point 1. in the line E.l.and from the point 1, dzaw | 
the line 1.K. ſquire-wile to the PeridianFE,C. placing K. at | 
the interſection.it maketh with E.C.. / M1 

Pozeouer take with pour Compaſſes the iuftlencth of 
theiine 1. K. andplacing one foote in C. turne the other to-. 
ward F.and make che pofat'T .fn the line C. F.vzaw the Sub: 
ſtile fromE. by TL. Let che line of Confingence be dzawne 
ſquire-wile cothe Subtile inthe point L.: - ' 
This dene, take the diſtance betwecne the centre E. and. 

the point K. and place ic inthis lineof Contingence from. 
the point L. bato M. andmakethe point M. that the ine E:"* 
M. map be matefrom F.vnto M. foz the Stile. Er: | 


Meaſure with pour Compaſſes the leaſt diſtance betweene.. 
the point L.audthe Stile, and with the fame widenelle; one+ 
footeremaming inT. turne- the other towardE. and make | 

| Fecentro O.tn the Subſtile;vpon which deſcribe the Equi- 


 noctiall: 


centreof the Equinorriall rele, amv N. free = 
al panrrary ried remarn era rent)n1 
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be Artof Dialling, -3 


{Denny dbed Bd Dy a 
PE had s rece Declining Diell dire 
po FO fromthe South onely herein, that the centre 
Y isto bee placed downeward, the Sttle poin- 

2 ting bpward cothe Nozth Pole, andthat the 

7 > geridion th the 12 houre atmid- 
+ ee noone.Therefo2e if the Declination be coward 
the Ealpoumult account the hor rp Ada 


' But if it vecline toward the Weff, Sn them backes 
wary, I1, to, 9, $, v6. omitting the firft 3 which are hefpze 
Sunnerifing and afrer Sunne ſetfing tm our Elenation, 

Let the line E.N.be placed perpendicutarty vponthe plat, 
and the Stile point vpwars to the Nozth _ n_AL 
on Fi Figure with the fo2mer, | 


Is s - "© "WO 
/ n \ \ "IN \ 
"4 | _aWPU *Is, 


| SLLLLTL Dom AN; = - 


# 
g 
{ 
z 
+" 
1 


* Pu : 
% 
bl 
ul 
-_ 
8 - 
» 
a 1 
$ 
. 


{/ IU FI F Zo | 


OO I Bane omen en _ we - = = = a6 th ne me 00 0 6 0 


| Another yg no maks 6 Som Ein 
eng mate WY 


RF  Lbeit wee baue plainely: and merhhetls 
—26© ſhewed the making _of the South and 
pa Noth Erect Declining Dials, ni the 
CL Þ8 two fozyer Chapters; yet toſatisfie 
WAY $ hem that delight in variety; here is 
wo L- 2.1 'E . {odeclared another: ap, wherebpÞou Reade the vſe 
- EA bY Ry may rake them,namely, by the belpeof of che Tableof 
, any the Table of Dines which Cn SINCS. 
the end of. chishwke lo this intent. __ _ 
- Therefoze the Eleuationof. the Polebeiogknowne;any 
the Dectination of your plac, by your Infteumenc found 
out." 
Pultiply the Dine ofthe Complement of the Gloianin | 
by the Sine of theComplemenesf the Declination, viuide 
the pzoduce by the whole Dine (which is 100000) anv'pou 
ſhall have a :quocienc: Sine, whoſe Arke is the diffanro'of 
the Stile fromthe Subſkile, which dillatcope.” : '. 1 
Then take the Complement of chisdtance;\aud che E- 
lenation of the Pole, andmultiply cho Dineof che tefer by 
the whole Sinez parting the: p2ovuss by the S2tng/of the 
- Wreater';- the quotdenc Sine which ſhall come of chiwuui- 
Gov -GHall:giue'vou an Arke, whole :C bs the'vi-- 
Fenceol the line of che Subltite from the Berivian; which 
diftance yaitſhall likewile kepe. Fox-becrer A heres 
in, conſider the Example. . 


© Exawple of a Sourh Dial! Declining PEN Elcuation | 
+. ofpdePale $3.9, 210 


8 -£ 


OY 'Yenterthe Table: of Dines,. for the Sfneof the 
© Guneng I — ip:3$:5, and aus 


: | er © EP ORGY... > i kt 
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it ts be 61566. Then Alooke fo2 the Sine of the Comple- 
ment of the Oecltnation; which (945.9. aud Ifindehat tobe | 
70710. This done, Janulſiply cheone by the other, andthe 
yodutt is 43 533 31860. which J diuide by the whole Sine 
being 1 00000. whereof -.commteth a quottent 43533. With 
this quotient Sine I encer the Table, and becauſe A finde 
 nottheiuftnumber, I take chat which tsnerc eithergrea« 

' fer 62 leſſe buto ic: (which pon muſt alwayes remember to 
doe)fo2 ſoſmall a difference makethno alteration, and theres 
foze I take-in ſtead thereof 43523.whoſe Arkeis 25 4, 48. - 
w, which is the diſtauce of the Stile fromthe Subltile.©@ + 

Theu Itakethe Complement of this diſtance, which i 
64.4.1 2." whole Dine (s 900} 1 .and the Eleuatfon of the 
Pole 52.9.whoſe Sine ts 78801. anv multiplying; the Sine 
of the leſſer, (which is the Eleuation of the Pole ) by the 
whole, 2 00000. the pzoduct is 7880100000. which J'dte 
uide by the Dine of the greater,to wit.che Sine ofthe Come? 
plement of the diſtance of the tile from the Dubſtile, whole 
Hine is 900Z x, whereof commeth this Quotient 87 526 
whole Arke is 62.9.5.”. The Complement of which Arks 
is 28.4. 55.”. being the diſtance of the Subltile from'the 
Peridian. Theſe dilkances being chus found out, the dzaws- 
ing of the Dtall followeth. int 

Firſt, dzaw aline Parallel fo the Þozizon A.B. out of 
whole middle poineC: dzaw ehe Pertdfan line ſqutre-wile 
C.D. vpon the centre C. make the Quadzanc of acircle 
betweene A. and D. Dere vnderſfand that generally in all 
kindes of declining Dtals,if the declination de towarvs the 
Caft, youmuſt dzawthe Quadzant towards the Wet, (ex* 
cept inthe South reclining decltaing, and che Nozth ins 
clining veclining,where the Contraryis preſcribed.) But if 
the declination be Weftward,the Quatzant mutt be dzawne 
Jn og ro wg " _ ently know on which ſide port 
oughe alwayes to dzaw' uadzanc, and which wap the 
figures following doe decline . Your Quavzant ' being - 
made, diuidet into 90 degrees: munber E_— 
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28,4, 55.9, Dzaw atthe endok this numberthe line\ Be. 
fo2 the Subſtile. Thenfrom E.towerds A. actountche d 
Farce of che Stile fram the Subſlile,which is 25.4.48.m. 
and at the end hereof, dzaw the line C.F. foz the Stile, Afs 
torwa'd bythe point E. 02 in anp place of the Sublliledzaw 
the Contingent line G.H.. ſolong as youcan ſquire-wiſe to 
the Subſtile. Then take with'your Compaſſes the leaſt vj- 
Nance betweene E.. andthe tile, the one fote remaining in 
E. andthe other extended in the Subſtile coward C. place 
at the pricke there made withthe Compaſſes, 1,vpon which 
p2icke as a centre, the ſame wideneſle of pour Compaſſcs. 
remaining, dzaw a circle by E. whtch ſhall repzelent the 4+ 
quinoctialloz Equatoz, Then lay the Ruler bpon the poinr 
]. and the interſection (whoſe marke is K.) of che line of 
Contingence, and the line C.D. (which is alwapes dzawne 
ſothat it may cut the other) and where che Raler fo placed 
ſhall couchthe circle, there make amarke,. andthere begin 
co diutde if int9-24.equall parts: notwithſtanding thoſe 12 
onelp are to bee vſed,which doe behold the Contingent live, 
Then lay the Ruler vpon the centre 1. andthe Contingent 
line by every diviſion of the Equatoz, and whcre it ſhall 
touchthe line of Contingence, there make markes, bpthe 
which from the centre C.dzaw lines foxthe homres, fo many 
as ſhall be neceſſary, | 
The lie C.D. Gallalwapes ew the:r2 houre;”which- 
mult hang perpendicularly. Numberthe relivue of the lines 
tn their place, as chey follow in oder. | | 
ZLheline A.B.in ſuch as doe. decline is vnp2ofitable,except- 
it ſo chance that ſome houre line falleth fa it. | 
- Lecthe Scile bee fixed in C.- hanging directly oner the- 
AIG fo greatan angle, ag E.CE. fs, declining on: 
 Notediligentlythe making of this declining Diall; be«- 
caule in choſe whichfollow, wee meane not torepeace thoſe 
things which here haue bene, taught: And ene doe: 
- | "WE - - 'R 4 


- Ada bares 3d ranagagran © 2 ans ws a” 6 
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Twnukingef of a North Ere& declining Dial 
another way. 


Cuap. 10. 


Rile, and of he Subſtle from che Pe-- 
ridtangis found out alcogether likeco w 


| map reſoztthither fo the working heres 
& -of, I will onelpdzaw che Figure. M g 
et 


— 


Let the line A.B, © ay _—_ to  cheDarhan ce 
d2antfromC. to B. dluive it 090. accounting therein 
from C:toward B.the diſtance ofthe Subſtile fronirhe Tine; 
which is(as it were)the Perfdian, which diltauce is 28.9. 
55-v.At the end ofthis map ge tine EF. fop 

 Subltile: Ten mmberior line the diſtance of 4 
Subſttſe and the Stile, which" is 25.4::48- ”, towards B.; 
Daw likewiſe at the end of this number the ine foz the 
Sile E-G.This done, let the line toes. 4 
ſquirewtile by the point F.and then 


betweene the pointF:atid the Ano dpi 
the line F.E the one foote being placed in Rhecompaip 
ſhall dfuide the line, place the letter H. Ttth che ſame 
widenelle ofthe compalles dzaw vpon the centre H. the E- 
quato), and where the ruler thall couch the ſame being (aid 
Hpon Cadrbd centre H, aud the interſection ofthe-Contl 
line,andithac which is-Casit were) the Perivian, bectiaco 
diuide {t-into”24- equall pares, Finiſh all things ho 
,as ſn the Souch erece veclining, onely this excepted, 
being fixed in the centre E,mult be placed vpward, 
| ubſtile with fo great a diſtance 02 angle, as 
theſetters F-E-G,voe thew, "The line C. D. being ap- 
plyed tothe plat perpendicularly,ſheweth as it were the 12. 
houre at midnight: therefoze account from chat the houre 
lines, as they follow in opder, T, 2, 3- which houres haue 
novle inthis kinde of Dial] fox our Eleuation, bue from 
zl | 
bs Let the line A. B.be parallel to the Þozizon, being lights 
ly dzawne,as the other preparative lines be, ſeruing akter- 
wary fono ve, 

Nofe, if the plat decline toward the Eaft, asthis figure 
doth,it isfo2 the ne: and you muſt account the houre 
lines from chat which is (as it we! Jthe Feridian,foxwary 
4-5:6,te-Aftevecline toward he Weft,account them backs 
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The mukiig ofa Meridionall or South ncloig 
._. dieADall.. | 


CHaAP. 11. 


Sas OL Fthe Reclinatſon ofthe plat bee Teſſe ten 

F the complement of the Elenation of | 

{3 Pole, adde this complement; and the yA | 
NE p clination of the plat together, and with. 
SRD thisuumber;as if ft were the Eleaktton of © 
. the Pole, make aSqu COS aan 

and it will be perfectand TN , 


Ake: the firft line A-B,dzaw alſo: AC 

ting the other with right angles.Then-adde 5 Com- 
"lekien of the arnatit che Pvle(udicyl 254.t0 the re-- 
clinationof the plar(which ts 38.9.) and the totall ſumme - 
ſhall be 6344;which number being'in-place ofthe Eleuation- 
ofche Pole;arcount it inthe Quadzanc from A. towards Dy - 
and at che endhereof, dzaw the line F.fo2 the Stile. ' Then 
make the line of Contiugence K-L-ſquirewiſe to the line C. 
D. Afterward fake the leaſt diſſance wich pour-compalſes: 
betweenethe point G.and the Stile, with the widenelle,the 
one foote extende# toward C. make a. potnt oz pzick E. by 
which point dzaw the line H.1.equidiſtant from A.B.oz K.L. 
bpon E.make a balfcircle from H.by G.to 1-which betng; dt# 
TONY the reft as theSouth erect direct. 


MM South Dire& reclining 25.d. 
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Gt if the Reclinationbe equall to the complement of A 
Caſt and Wet. | 


"'DzawalineParalleltotheYozizon A.B.ſolongasche” 


plat willine pou leaue, diuide it into 7. equall parts, any. 
with the ſame wideneſle of the compalſes,inthemidf of che © . 


line, -make a circle repzeſenting the Equatoz; Then djaw- - 


two lincs of Contingence by the circumference ofthe circle, 
equiviſtantfromthefirſt A.B.Dinivdethe Equato2 tnto 244: 


equall parts, Finiſh the reſt like the Eaſt oz Weſt diall 2. | 


except innaming the houres, fo2 that which is in cthemthe 
6:houre line,is here the 1 2,tc, TH 246) $37aly) FI .f 
1 A South Dire&reclining.3 $4. ” 1d 9g 
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RE" the reclinationofthe plat be greater then the come 
plement ofthe eleuation ofthe Pole,ſubſtrace the come 
plement ofthis Cleuation out of the reclination, and that 
which remainetb,ſhall ſerue inſteadofthe Elenation ofthe 
Pole : with which Eleuation make pour viall altogether 
like a Dozizontall, which pou ſhall finde fit foz your plat. 


Example of a South Diall,reclining $5«ds 


7Irff,Jeake che complement of the Elenation, whichis | 
F np gy prof rm mrmiges ery = ””_ 


there remaine x ch | | 
Ate mtees 17 Which number keepe fop che Elenation 
| | Jn 


InDellventionofthis? Dial, — —_ bag | 
the Vozizon A.B. dzaw anotherC. D.makingright angles 

with the line vink Then make che quadzant n_ 
which being dinived tnto 90.degrees, yumber” fn it, that, 

whicy is,as it were the Gienation of of the Pole, namely x7. 
degrees fromD.cowards A.Then dzaw the line of Contin- 
gence. K.L.in arp point of the line C.D. ſquirewiſe. Take 
with your compaſles the leaſt diſtance of the point G,and of 
the Stile : extend them fo2th inthe line C,D; Tmeane,from 
G. toward C, make there a point marked wich E, vpon 
which point oz centre with the ſame widenelle of the com 
paſſes, dzaw the Equatoz from H.by G. to 1, diuide it. info 
I 2.equall parts,tCc. 

Finiſh that which remaineth in allreſpects, like to the 
Dozizoncall Diall, innaming the houres, d2awing of the 
lines, fixing ofthe Scile,4c. fo2 in thiskinde of Otall, the 
Stile mulk be fixed in the centre C. ſanding vpward, with 
fogreat an angle,as C.D.F.ts. 


'Bchold the figure following, 
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The albicg of a North Dial Reclining 
DireQ. 


Cray. 12; 


N thele kindes, if the Reclination be leſſe then 

ws the Elenatton of the Pole, ſubtract that from 

22 this,and keepe the remainder fo2 the Elenation 

&& of the Pole:accowing fo which Cleuatio,make 

a Nozth Dtall Erect Directaad it wil be fit fo2 your plat. 
An which the boures about None are placed, being pzofitas 
ble onely in @Þummer:and not then, vnleſſe the Reclination 


be greater then the diſtance of the Tropike of $5, from the 


Wm — — 
_s o M - 


Zenith. And the more your Dial recliner, longer 
eime ft will ſhew ln Summer. | ts 


of aNorth Diall reclining/a5 prees. 

Irft, I cake the Elenation of the Pole (whichwe acs 
_ Ne rot 7:4 which hat ories, which is 
5-9, andthe! To be in place of 

"The wt thomiawing of |; reox tothe Nth Ex 

en dza z reſort to' Et 

becauſe their Delineatfon is like :zremembying al- 
ſton tocallthat which remaineth, che Elenationof the 
Pole 3 which in this example is but, 7.4.Jnthe Figure fol- 
lowing you (&;thatmoſtpart of- $7 hire lines be dzawne 
oppolice from the Contingent, beyond the centre E. as you 
* mulk voe in anp of chis kindey if yott will haue thehoures 
. about noone, | | 
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| Example of a North Diall Redlining SHARES. 1, or 


At if the reclinatton-be equail wich the Eleuation ofthe 
Ppoccie defcribeacirclevpon the centre E.F diuide ic 
ints 24.£equal p pares,beginning the diviſion at the I 2-hotitre, 
Daw by thole poigts,lines fo2 the houres from che centre 
E.ſo many as ſhall be neceſſary : erectſng che Stile- (being - 


ome ſmail weer) tache centre E.right vp. This kinde of 


Diall ſerueth only when the Sunne is DON AINDG 
which beV,y, 0,35, 


A North RedingDiraſt 


You mak anitht the 22M ſnail brag 
needle placed contentently,make this nan: 
all fo avy eleuation ofthe 

A Reclinatton ſha enat 
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the Pole: adve the WERE of the reclination to the E* 
leuation, and with ehac number, as if it were the Eleuation- 
ofthe Pole,make pour Dzal altogether like a Pozizontall, 
and it ſhall be fic foz your plat. Jn which votwic:ftanding 
in winter,verp few houres ſhew,and thoſe about noove:any 
yet not theſe, vnlefle the reclination ſhall bee greater, than 


714 thonighel dewingofthe Troplke.af from the Zenith. 


Example of a North Diallzedining $0.d. 
"Irf,adde the complement ofthe reclination of the plat, 
which is 10. d. to the Eleugtion of the Pole 5 2.4 any 
' with thetotall number62. . asf it were the Eleuationof 
the Pole,make a Pozizontall Diallzas is ſhewed Chap. z. 


Alwaies remember tocalthe cwo numbers added together, 
The Eleuation ofthe Pole. 


- 


The Art of Dialling = 


The making ofan Eaſt and Weſt +; + + 
Diall reclining. +033 


CnaAP. 13 


A> lenation of the Pole,by the Dine 
ST =. of the Reclinacion ofthe plat,any _ 
VA. A iuide the product by the whole - 
A Dine : whereofſhall come a quoz 
/RG .tient,awhole arke ts the diſtance of 
Wes 3B the tile, fromthe Subftile. _ 
OG Compare the Complement of 
” XZZPNNWERy WW this diltance with the complement 
of the Eleuation ofthePole,and which pou ſhall finde leaft, 
multiply the ligne thereof by the whole Sine, partingthe 
P2oduct by theDine of the greater.The quotientſhall yeely_ 
an Arke, whoſe Complement ſhall bee the diſtance of the 
Subltile from the Peridian- he 
? 


Example of an Faſt or Weſt Diall, reclining 
| 45»degrees. — | | 


Pa I mnleiplp rhe Sine of the Elenation ofthe Pole 

: 52.4,being 78801.by the Sine of the Reclination of the 
plat, which is 7071 0. andthe Ptoduct 557201 87 to. Jdis 
uide by 100000.the whole Sinegand the quotient is 55720. 
the Arke whereof is 33.9. 52. which ts the diſtance ofthe 
Subſtile fromthe Stile- | 

Then Jcompare the Complement of this ditance,which- - 
1$56,9.8,w, with the Complement of the. Eleuatton of the 
Pole, which is 38.4. and finding the Complement ofthe | 
Eleuation to be leaſt, J multiply 61566. the Sine thereof, 
by the whole Sine 3 and the Pzodnce ariſing-chereofis 
61556000co! which J diuide by the Sine of the greater» . 
which is the Complement of the diſtance , whole oor 
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18 $303 3+ Andthe quotient 747471, peeldech an Arke 47.4- ._-:.- _ 
Z 1.-m,whole Complement ts 42.49.9,which ts the dilkance 
ofthe Subftile fromthe Perwian.. 

Firff, dzaw a line Paralell co thgHozizon-A.B, dzaw The delineari- 

— another ſquirewiſe, C. D. Then makET thequadzant from A. ofthe Fi- 

toD. Namber theretfn the diſtance of the Subſtile from che 5**© 
Perſytan(which we found to be tnourexample 42. d, g.m,). 
from A.towarvD. Atche end of this number from the cen- 
tre C. dzaw the line ofthe Dubſtile,C.E.Account from this 
1ine the dilkance betweene the Dtile and che Subſtfle, which 
is 33.9.52.v.d}aw likewiſe at the end of this number from 
C. the line C.G. foz the Stile, Let the line of Contingence 
be ſquirewile co the Sublkile in any point where you will, 
Thencake with your compaſſes che leaſt diſtance betweene 
the point E-and theline ofthe Stctle: with chat wideneſſe 
che one foote remaining in E. extend the other in the line of 
the Subſifle foward C. make there the point F.vpon which 
dzawthe Equatoz fromH.by E.to1.Diutdeit into x2.equal 
parts;beginning; your diuilion where the ruler being placed 
bpon the centre F.and the interſection of the Peridian with 
the Contingent ſhall touch. the Tquatoz, Lay the ruler 
from F.by each of thoſe markes, and where it hall couch the 
line of Contingence, there make marks : by which from the 
centre C.dzaw the houre lines ſo manp as ſhall be neceſſarp. 
{The line A.B. is the Peridtan,and ſheweth the 12. houre. 
. Finiſh al other things,as in the reſt befoze you were caught. 

Note that if it be an Caſt diall, you muſt make the qua* 
d2ant from A.to D. Ita UWeſt,fromB.toD, Finith the re- _ 
ſidue as betozezEc+ MEE 
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The making of-a South reclining declining Dial. 


CHaP. | If. 


EN Irk, inthis kinde, a9in other which fob |. 


V5 SyVsz) low , pou mult finde out and place the 

(> Meridian, the Dubſtile, and the Stile, 

LA2J which being done, that which remainech 

51 is finiſhed as in thoſe befoze. | s 

Een CTherefoze the Declination” and. the 
Reclination of the platte being knowne by pour Jiſtru- 
ment, multiply the Dine of the declination bp the Sine * | 
£ 


thecomplementofthe Kin peut 
the whole Sine. The quotient Sine ſhall peelve an Arke, 
whole Rn ſhall be named the Complement to bee | 
xepeare _ 

Afterward augment the Sine ofthe Complemene ofthe 

Declſnatiou, by the whole Dine, digide the Pzoduce by the 
Sine of the complement to bee repeated :- whereof ſhall 
come a Dine, whole Arke ſhall be the dilkance of the Pert- 
dian from the ozizon. 
. Adgatne, multiply che Sine of this dilkance, by the Stne 
ofthe complement of the Reclination,.part che Pzoduct by 
the whole Sine, the Arke of whole. quotient Hall be called 
the Elcuatian of the Meridian. 

Then compare this Eleuation of the Peridian, with the 
Eleuation of the Pole, and which pou ſhall fiave leaſt, ſub- 
eract that fromthe greater,and that which rematneth keepe, | 
( fo2 it ſhall bee called the difference kept ) being minvefull 
which of them was the greatell. 

Tbis done, mulciplp the Sine of the Complement to be 
repeated by the Sine of the difference kept: diniding the 
" Pzoduce by the whole Sine, whereof ſhall come a Sine, 
whole ark al be the diſtance oftheStile from the ſubſtile x 

' Toconcludez compare the Complement of this dilkance 
with the complement of the difference kept, and whichpou 
ſhall finde leaſt, multiply che Sine thereofby the whote 
Sine: part the Pzoduct by the Sine of the greater, and 
thereofſhall come a Sine, theComplemenc of whoſe Arke 
ſhall be thediltance of the Dubſtile fromthe Meridiatr. 


Declining 1 8. d- 
Example of a South Diall $ oy Ears hay ay 


| Firlookeoutin the Table the Sine ofthe FOR 
on, which is 30901. Then the Complement of the Reclina- 
tion being Gu. d.the Dine hereof is 906 30, Afterward mul- 


tiply 90630, by $0g0t: and the pzopuce 28005 57630 
$4 s F 3 - diute 


The Artof Diallings = 


by the whole Sine, which is 200000, che quotient © 
—  yla whoſlearke is 16.9.16.m, The complement. 
* whereof being 73-4+44-". is the Complement to berepea* 
ted. ' —— : gf 
- This vone, nnileiply 95105. the Sine of the Comple« _ 
ment of theDeclinatfon 72.9. by the wholeSine 100090, 
the yoduce ſhall be 9520500000. which being diuſded'by 
95996.the Sine ofthe complement to be repeated, the quos/ 
tient ſhall be 99071,whole arke is 82.4.1r.m, which is the 
dikance ofthe Peridtan from the Pozizon, © 30 
Afterward augmentthe Sine of thisdiſfance 99071, by 
the Sfne ofthe complement of the Reclination , which is 
90630, and the pzoduct 89788047304 part by the whole 
Sinezandthe quotient 89788 ſhall peel an arke 63.9.5 3.0, 
which is the Eleuation of the Meridian. © 
 Thencompare the Eleuation of the Meridian, wich the 
Eleuation of the Pole, which in this example is 52d. and 
finding the Elenation of the Pole tobe leaſt, ſubtract chis 
(ramelp 5 2.9.)from 63.9.5 3.w, the Eleuation of the Merts 
dian,+ there remaineth 11.9.5 3,m.which ts pdifference kept, 
Now nulttply 95996 being che Sine of the Comple- 
ment to be repeaced, which 18 20591, the Pzoduce is 
1976653636. which diutded by the whole Sfne, the quo- © 
tient ſhall be 19766, whole arke 11.9, 24,” is the diſtance 
of the Dtile from the Subftile. "of 36-00 
Then to conclude, the Complement of this diſtance, 
which is 78.36,9,m.being compared with the Complement 
of the vifterence kept,which is 78.9. 7. m, pou hall finde the 
Complement ofthis difference kept to be leaſt, wherefoze 
multiply 97856. the Dinethereof, by the whole Sine and _ 
the pzoduct 9785 900000, part by the Sine ofthegreater, 
to wit,of the Complement of the diſtance of the Stile from 
the Subltile,which is 98027, the quotient ſhall be 99835. .. 
whole arke is 86,9. 37,v. The Complement whereof is 


3-9.23.m. Which is the diſtance of | 
- I hich is the di of the Subſtile from the 
There 
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| frngrom! gener. . 


'The firſt inde? 


Parke therefote if the Eleuatton of the Peridian bee 
greater then the Tleuation ofthe Pole, dzaw a line paral- 
Tell tothe Dozizon. A. B. out of = __ on extend 
anotherC:D: tothe make the.quadzanc 
rok A.toD-namber erei- from A.cowards D.che viſtice 
ofthe Peridian fromehtHozizon, which is $2.4. 1x. m, at 
b- end hereof from Geert oma thong C.E, fox the 

ridian, 

[From which-icrount backward towards A. the diſtance 
ofthe Subſtile from che tidian,whichis 3+4.23-0,02aWw- 


& the end of this number theline 'C. F. fox the Subs 
ke. 


{Ch fromthe Subttile ae ovary number the diſtance 
ubſtile from ghe Htile} 124 Dexcrees,24.minutes, 

at the end thereof ertend the line CG. - which hall re- 
preſent the Stile, This vope \nithe line 'of the Subſtile 
_ inthe LN tF. (which you may cake\w cquprwte ot 
*Naw thy od Cont rod ile co: the 


Hoon - Then tke ch lealt ui ſtance of che e potnt zE.\rom 
tile, f 


\Afcerward extend your cc the onefoote being 
ylaced in F. in the line ofthe Subſtite toward C, 'vnto H. 

* Deſcribevpon the centre H.the Equinoctiall circle by F.vi- 

- uide if into 24.equall parts,bentinning where che rifler tal. 
touch the w__ being placed vpon the Centre H.and vp- 

on euerp-marke of the Tquatsz, and where the ruler ſhall 
couch the line of Contingence, there make markes, bp 
wh:cþ fromthe centre. .C. dzaw the houre lines ſo many as 
ſhall be neceſſary, C.E. alwaies ſhewing the 12- houre.. 
 Letthe Stile hang directly ouer the Subllile with ſo great 

© arangle as F-C.G..is; drag he cence C.pomtng 


: x Ro» my 
_ Y | s 
- 7, 3 Ix - © + v% | 
: & % 436 bin - -* = BS] FS: - $ 
| Ce > | 
TEES S lt = Ws 
4s + 9 as; % mY ; . : L 
* I . T $$ Fo - 
F 8 I . , A h 
v 


| Ar-4; Dole Antarticke. - Sa 
& Place the line A. B. paralel[tothe Dezizen, Le * 
 ferward,as other p2eparatiue lines,no vſe. 


 [aSouth Declining Reclining: | | 
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The ſecond Table. mh 


Bntifthe Eleuation of the Pole, andthe Elenation of _ 
the Peridian be found equall, the making of:your Diall © 
differeth from the fozmer:yet the finding outof the Pexivian 

and the Subſite, Fc.is wzought as | in the other wen 
whyither - 


 Recaco is Fes 


Firſt, Amnlciply 1 54504 thi SHetatc evectinar 
$3338 the Dine of the CT of che” Re 
anvthe povnc” 4418813508 f "Iviaweds 
. the hb op one bed wh Fodug, 183 peelveth anarke 

264.14 » thoſe complement betng 53. 46", is theroms 
| plemen tobe repeated. 

Then Fincreafeche Dineofche Com lement of theve= 
clinacton; which is 84304, by thy whole Sine; atd che p20 
putt is, 84. 80400000 7: which Aparce by 85700, yo pe bee 
Sine of the complementco be repeatev.The arke of who 
quotient Sine 94541 being 70.9. 59:". is the vifkance pe | 
che Perivfan from the Hortzon, 

This done, I multiply this Sne-94. $47, bythe Sſjne of 
the complement of che reclination,which'ts $3388, atarhe. 
movttect ariſing hereof, being 7883 584908, n vitthe by the | 
whole Sine:the quotient 7G 78835,whole: atke 52.4. 
_ 2-", isthe Eleuation of the Peri, which Jeartipare | 
wich the Elenationof the Pole, attd fit iN thanequall,X - 
end mp wozke heere; Foxthis#ſhall be ſufffcient inthis kinds 
of Dtall, as you map moze plainely co by the delinea- 
tion of the Figure. | 

Wherefoze if the Elenation of the Pole, and of the Pe* 

ridian be found equall,(as in this example it is )make aline 
paralel[cothe Boziz6on A.B. Dzaw another C.D. making 
right angles wich che line A.B. D2aw thequadzant from 

A.toD. number thers inthe diſfance of the evnien from 
the Pozizon from A. toward D. which is.70.1. 59.”. betng 
here inplace of the Subſtile. Then —_ theiine of Cons 
mo ſquire-wile tothe a” ada .(which = we = 

u 


——_— 


| C.E.in any point thereof, apbefoze, Place onefae * 
wuthgODaey ponents Pl ing 
foce in the Peridian(02 Subſtile)being of any wideneſle ; - 
make there the point oz centre F.vpon which centre dzaw the 
halfe EquatozfromG.by E.to H.Dinide the one halfecher- 
of fromE. towards H.into 90.4. Account therein from the 
PeridianE.towardsH.chedeclination of the plat; 2.4.place 

the ruler vpon the centre F.andehe end of this numbergand 
where it ſhall conch the Contingent line, there make-g 
marke, bychis marke you muff dzaw a line ſquire-wiſeto 
the Contingent line, which ſhall be for the 12. houre, Aud. 
where the ruler ſhall touch the Equatoz, there beginto dis 
uide it into 1 2. equaU parts, by which lay the ruler from 

-  thecentre F. making inthe line of Contingence markes foz 
the other houre lines, all which hall cut che Contingent. 
line (quire-wiſe, Note that ſometime in ditiding of the E-. 
quato, the wo parts at both ends next to the Semidiame- 
ter G.H. ſhall both of themmake but one whole parc, vn- 
leſſe you will makea whole circle fo2 the Equatoz, and di: 
uive it into 24+ Parts. i, 


_ LettheDtcile be a ſmall wyer ſanding right up in che. 
point E.being lo long as the Demtidiameter ofthe Equatoz,.. 
Ie map be alſo a plate of iron o2 baſe faſtened in the Stzhz 
ile, ſo bzoade as the Senndiameter is, as in the Eaft and. 
Wefterect Dials,xc. Letthe line A. B. be paralell to the. 
Hozizon, Finilh allocher things as befoze,,  * 
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+215 2: 4] Thedkbdhladic® tuo 53:4: 
If the Eleuation of the Pertdian bee lelle 
uation of the Pole, che making of this Dial wars 
both the other mentioned before, per the finding out of the 
dilkance of che Stile from the » done like cothe 

lirlk kinve, as bycheerample following may appeare, 
Example of a South Diall | Rock | 


p o s a % 
- F © Th b E A - :  declination,being io 
" -—— 


_ - "a 4 4 - *% Py "of "* af # "i * & # + On 
FF Ha, \ S ; > E |S 


bp the Sine of rhe eonipleinent of the recſination which 
likewiſe 70710, and the p2oduct 4999904100. I part F 
.” the whole Sine. The guotient 18 49999 wholearke is 30.4, 
* The Complement of this Axke is 60.9. which is the Coms 
4 plementto berepeated. WENT} 
- © Then JincreaſecheSine ofthe Complement of the de- 
clination, whith'is likewiſe 70720, by the whole Sine, and 
-  thepoduct thereof 70710co0000 YI diuide by the Sine of ' | 
- che Complement fo be repeated 86602 : the quotiene Sine 
/ $:649yeeldeth an arke.54.4-44-”. which isthe diſtance of 
| the Meridian fro;nthe Hoyzon-- \-- | 
Afterward Amultiply this @ine 31649, by the Stine of 
the Complement of the Reclination, which is70710:3 the 
 P2adnctariſing 5773400790 Þ part by the whole Sine, - 
- thequotient is 577 34, The arke- whereof is 35.4, 16.m, 
the Eſeuation of the Peridiatz which Hcompare with cbe 
 Elenattowof the Pole (being in our exawple)5 2.9.andfiny- 
 fngthe Meridian Clenationtobe leaſt, ſubtract it ont of 
©-the Eleuation of the Pole,and there remaineth 16.9, 44M, - 
'.. which is the difference kept, 49 WT. © 
-  Fhisdone, J augment 86602 the Sine of the Comply: 
* ment tobe repeated, by 28791 the. Sine of the diFerence 
kept, and the p2oduct 2493358182 comming hereof, vis 
uide by the whole Sas; thequatent Dine 24933 peeldech 
ie; 
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line Saratteſe cot theÞorl on A. B,s ertend es c D. mas. 
king right oe Ne efitie A. B. the Quadzanc 
fromA. to D.. diuide it.into. 90-degrees. In which account 
theviſtance of the Pertdian from che Þozison;from A. o 
wardsD. which ts 54-9. 44.9. dzaw at the ende of 
number theMertdian line fronftche centre C. which 
ſhew the r 2 houre, Account from chistowatdD. the cr 
Kance of the Sublkile from the Peridian, which is 3.4. 33. 
w.at the endhereof extendfrom C. the line E. fo2 the Sub- 
file, From chis,number thediftancesf the Sccle bring x4. 
d,16,.toward'D. if there be ſo mach Pare, if noe, account 
it from the Subſtile cowary A,inake atthe env'ofthisnums 
ber the line C.F.fo2 the Stile. Letche line of Contingence 
cut ctheSubſtile ſquſre-wiſe; (nwhac point you will. Finiſh 
all other things, as-in the #60 of thele Slyor Wnyes! of 
South reclining dec = = 

Jn this kind? of feclining Dials, whoſe Stile ingn bee 
placeyfromthe centre C. bpward toward the Poke Artike : 
if at anp time pou cannof dzaw toboth ends of the Cont(n- 
gent line ſo many bourr tines as ſhall breneceſſaryz chen 
pplong; beyondthe centre C.the lines oppoſite onthe other 
ſide. Asif you would make-the. 8. houre line foxthe. mbz- 
nine, dzaw the 8. fo2 the enening. beyond the centre C. and 
you ſhall hare-yorrr vefife;” 

Notethat mozeouer, ibis tiave contrary x, the other 
befoze,if the plat decline toward the Teſt, (as in this exam- 
ple it doth) then dzaw the —_— toward the Weſt, 4c. 

| Butifthe Declination! 
| Manc (awav#the: Gald ;; -u6] tY 
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The making of a North reclining deci 
ning Diall, 
CHAP, IF. 
The firſt kinde, 


Nehis kinde, 2s inthe South beloje: firſt, 
7h petieiply the Dine of the declination, byche 
A Sine of the Complement of the Reclinatb 
Y on: parting the pzoduct by the whole Sine. 
The Quotient Sine thereof hall peeld an 
Arke, whole Complement ſhall be called the | 


Then | 


® Then increale inthe Dine of the complemencofcheDe-—@ + 
clinacion by the whole Sine, diuide the pzoduct bp the Sine . 
of the Complement repeated: the quotient Dine thereof 
will giue an Arke, which ſhall be the dilkance of the Perid(- 
anfrom che Qorizon.. S__— 
. The lame quotient Dine mulciply by the Sine of che 
Complement of the reclination 2 and che number riſing 
part bp the whole Sine: the Arke of this quotient is the Es 
leuation ofthe Peridian. | wy 

, mn addethe G_ 4; eto the Eleuation 
of the Peridian,and the number oz Arke hereof, wee 
will call che compounded Arke. And if the compounded Ark 
de lefle than go degrees:thenmultiply the Sine thereof, by 
the Dine ofthe Complement be tte eoiCthe pobiee 
by the whole Sine: and hereof ſhall ariſe aquocienc Sine, 
whole arke ſhal be the dilkance of the Deile from$ Subſtile. 
— MNowcomparethe Complemene of this diſtance, wich 
the Complement of the compounded Arke: and increaſe che 
Dine of the lellk by the whole Dine, part che pzoduce by the 
Dine of the- greater: and thereof ſhall come a Sine, the 
Complement of whoſe Arke ſhall. bee che diſtanceof the 
Sublile from the Peridian. _ OD 
But marke here the diuerlity which doth ariſe by reaſon- 
of the compounded Arke : foz herebpyou ſhall have thzee 
ſundzy wates, doth in finding out the diſtances betweenethe 
Peridian and the Yo21zon,the Stfle and Subftile,qc, And- 
likewile tn theyeclination of the figure, Whereof ariſeth. 
Ns nM of Dtals:the firſt of them being alreadp- 
caucgyc,. | % 


| The ſecond kinde:. 


 Afchecompounded Arke be iulf 90 degrees: then the di- 
Nanceof the Dtilefrom the Sub hall bee the Comple. 
ment repeated : and the diſtance of the Subffile from the 
Peridian ſhall be allo 90 degrees. | = 


we b 4 

mn yott _—_ Ro - yr 
dthe Contingent — 02e yott dexin 

Me tonetche yok x at the line of "he Sublkile, which 

Hall hewthe 6. houre, either in the hes 0 uenit 
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The third kinde. 


"But if (the compounded Arkebe reater " 90 detrtes! 
ſubſtract it from x85, anv that which remaineth ſhall be cals 
led thedifference ke _ .Thenmultply che Sine of rhe Cont 

plement repeated, bythe Sine of che difference kepc, nnd: 

ding the pzoduce by che. whole Sine, hereof ſhall comes 
Sine;whol Arke ſhall be the diſtance ofthe Dttle fromthe . 
Sub p ih 

'Thencotnpare the Complement of this.dilkance, with 
the Complement of the vifference kept, increaſtug tho Sine; - 
of the leſſer bythe whole Sine, and parcing the p2aditct by, 
the Dine of the greater; whereof ſhall come a Sine, che. 
Complement of whoſe arke,befng caken from x 80 degrees \. 
the remainder ſhall ſhew how much the line ofthe Subſtile 
mult be ditant(bpwardby theDozi50n)from the rr 
- the better vnderſtanding; of theſe 
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Example 


Notth/DiatyFDeclinutionis, 45.4 


_ 


© Wholt | ZEleuationof the Pole, $2.4?) 


Firſt, Jwozke this altogether like co the South reck- 

- hing45 4. veclining 45:8 vacfll-hane found out the Ele- 
' nation of the'Weridian.- *7/5 07 00 254mg 1» 

. Then Jadde the Clevation'of the Peridian which is, 

+ 35.d- 16.m. to the Eleuation of the Pols-52:4. the totall 

- number is 87.4. 16.v. which is the compoundedarke z and 
-beingleſle than 90.4. I p2oceede withchis' arke, Fe:** 2/4.) 

Now therefoze A multiplythe Sineofthiscompounded 

arke,which ts 99884,by the Sineof the.complement co be 

- repeated being 85502,and the pzoduct 8650154168 Fpare 

* bythe whole Sine, ' The quotient thereof is 865 01, whole 

arke 59.d. 54. is the diſkance| betweene che Stile and the 


| 
: 
[1 


Dubltile. ws 
Mhen Jcompare 30.9. 6.» being the Complement of 


thisdiltance, with the Complement ofthe compounded arke, 
which is 2.4. 44.7% and finding thts leaf, J increaſe 4768 
the Sine thereof, by the whole Sine, diuiding che pzoduce, 
which is 476800000, by 5015 1 the Dine of the greater:the 

- quotient Sine peeldeth an arke 5.4.27.m.the Complement 
bereof 84.9. 33.m. tsthe diſtance of the Dubſtile from the 

Meridian. 

Jn the d2awing of this Diall, firlk as befoze,make a line 
. yarallelco the Þozizon A.B.Then extend the line C.D.cut- 
ting the other ſquire-wiſe, Barke the interſection oz centre- 
with E. dzaw thereupon a circle A.B.C.D. whoſe two quas 
d2ancs at the leaſt, coward A. (if the plat decline Welſt- 
ward,.02 elſe toward B. if it decline Saltward) being dint- 
ded into 90.9. each of them, ntmber therein from A. to- 
wardsD. vhe diſtance of the Beridian from the Þoz(zon, 
which is 54.4. 44 7. and at the end hereof from the centre 


E.dzawthe line F. fo2 che Pertdian, oz 12 houre, Account 
D from 
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from this vyward toward C. the diſtance of the Subſtite 
from the Perivian, being 84.9.33.. make likewiſe at the 
end of thisnumber from E.the fine foz the Subfiffe.Anaing 
number from hence bpward (if there bee ſo much ſpace, o2 
elſe downward) 59.9. 54.9. which tsthe diſtance betweene 
the ©tileand the Subtile, and at the enve hereof dzawe 
the line H. foz the Selle. Lec the Contingentline cucche 
Subltile ſquire-wile in the pofnt G. which you may take in 
any place of the Subſtfle, Then with your compalſes the 
leaſt diſkance of this point S, and the Stile being taken, 
with that wiveneſle extend them fozthin the line of the Subs 
Rile toward E. making there thepoint 1. vpon whichdzaw 
- the Equatoz 02 EquinoctiaUlcircle.Mhis done placethe ru- 
ler vponthe centre 1. and the inferlection of the Peridian 


andthe contingent line,and where it ſhall couch the Equatoz | 


there begintodinive itinto'24 equall par(s. Finiſh all other = 
things, as in thole which went before, . TT m 


— —_ 
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'* Theſecondkinde of Nonh Dial, mo 45 degrees 
r14minutes, declining 38 degrees. 


I ſhall noe bee neceſſary to ſhew an example of this 
ſecond kinde , becauſe che, Complement repeated , the 
diſkance of the Peridian from ef Dubſtile, ER 


ne Artot Dialling, 


the Stile and Subdſile, xc. is found out altogether like to 
= ptqer befoze,and that which followeth.Zh creto2 e it ſuf 
ficethto ſet downe the number of the dilkances, 
Firſt, the Commplemeit repeated 18, 64.9. 18.7, 
{he diſtance of the Peridian from the Pozizon [8,60.1, | 


"The Eleuatjonof the Peridian is, /35.d. whioh I adde 
tothe Elenatton of the Pole bettig'52.9. and thetotall 90.4, 
is the compounded arke. oo 1 
D1aw therefoze in this kinde.as betoze, «Une Par ell 
totheDo2izon A.B.make another ſquixe-wiſe, CD. Djaw 
the two gu id) ants from C.by A.ts D:diuidingeath of them 
into 90.9. Then number hereinthe diſtatceof the Peridi- 
an from theHo02i39n, which is, 60.9. 59.n. dzawing from 
E.attheend hereof, the line F. fox the. Peridian, From this 
account90.9. being here che diffanceof. the Subſtiſe from 
the Peridian: and-iikewtle at the endofthis numberfrom 
E.dzaw the line fo2 the Subſtile. Agafhe from this line 
downeward, (becauſe there is uo ſpace-vpward, ) account 
the Complement repeated 64.9. 15,m, which'here wee take 


fo2 the diſtance of the Stilefrom-theSybſtile : make like-- 
wiſc by this number the line E, H, fo2 theStile: Lefthe 
Contingent line cut the Subſtile ſquire-wiſeinany lace, 
Then taking the leaſt diſtance with the compaſles of the 
point G.aud of the Stile, with that wivencſle in the Sub- 
file, makeche point 7. vpon whichdzaw'che Equinoctfall 
circleby G. End becauſe here (as itt all othex Dials,where 
the compounded arke ts tuft 9.9. there is nd. interfettion 
of the Deridtan, and the Contfngenflitethereof : being 
the diuiſionof the Equatoz into 24equal{parts atthe Sub- 
ſile,which tn this kinde hall hew the lixth houre,either in 
the evening o2 momning, accozdfncto che declination of the 
plat,}Slacethe ruler uponthe centre 1. and ſo many-of theſe - 


part as you can, making markes in the line of Contingence 
- m1 wo thehoure lines by chem, gc. finiſh thereſtas - 
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Exampl eof ay third kind Rex 
: 6f North Diall tbefore: 1369 þ Wo; ons Ly o 
mentioned, . +7. Declining 36. LG 75: 


Here firſt, as befoze, I multiply the Sine ofthe Decli- 


,.b 2 Sine of the 
nation deing 150009, Up EY which is ay =D 


X ; 


, > 


4 s . 6 ” , ee Oy "— Wor oP 4 * N a , . , _— ” "my _ Abe: 2 ha poplar. ws a St —_ dt 2 
g F 4 OS POET EI FEAR (+ > #000, OE RT ns ES p * e's SF! OE OSS NE SY FIAT 34S SEC at Dre hte 
[ 4+. # a es Ee ot oe ENS; ITY ER Re > 5 | , % 1 —__ Kg ee TIS PS EE ED. 
”* 2 7 ORD 1 Wr'ns! ; R p { . Y i= os : v , S 
; : 4585 Lo Oo eater enet © <2 rg Ks [ ; DEEIdo % $5 + 0 Fr 
6 "OR 2; ai. -t. FuS £20 Og >." 0 PET t Oe” {<2 - ES SE j : | : 3 3 
5 4. WY _—_ > Tt Sk wo FE METER mp x M3 . - - 4 Fre ; "0 
b- & Es > Ya 4 : » ' 
7: 0 " Ws By - * x $ p By 
IBS. co... 3 5p - * .., : y A , 9 : ® K 
: - 
: "my ; [ o y q £9, & 
' | | - - 4 A | : 
4 , o : F- ; 
Fac , as F p 
- {oy 
- hn £ 


complement of the reclination and the p20duct 4652070000 
I part by the whole Sine 2 'the quotient 46520 peeldeth an 
arke 27-7.43-". Eye complement whereof 13 62.9, x7.m, 
being che Complement tobe repeated. — 

Then JFencreafe $6602 theSine of the Complement of 
the Declination by the whole Sine, dinidingche p2oduct, 
by 88525 the Sine of the Complement repeaced:The arke 
of the quotient Dine 97827, ts78.4. 2.w.-which is the dis 
Nance of the Meridian from the Do2i3on, of 

This done, augment this quotient Sine 97827, bythe 
Sine of the complement of the reclinationgwhich is 93041: 
the p2oduct 9101927507 A diftribute by the whole Sine: 
and the quotient 9019 giueth-an arke 65.9. 32.w. che 
Eleuation of the Peridian. S\] 191 


- 


Now J adde 65.4.32.w. being the Eleuation of the Pe- 
ridiang to 5.2.1. the Cleuation of the Pole, andthe totall 
number 127-4 32-2. being the compounded arke, becauſe 
it is exeater than 99.9. ſubſtract it from 180, and there 
remaineth 62.4.28.m, which is the difference kept. 

- Afterward IJ multiply 88525 the Sineof the Comple- 
ment repeated, by 38674 the Stne of the difference kept, 
parting the prodtict 7849865850 bythe whole Sine, The 
quotient is 78498 whole arke is 51.4. 43.9. which'is the 
diſtance betweene the Stile and the Subſtile, 

Then comparing the Complement of this diſtance,betag 
38.9, 27, withthe Complement of the difference kept, 
which #s 27-9. 37.2. and finding this to be leaſt, Y CE: 
45226 the Dine thereof by the whole Sine, diuſding che 
P20dict 4622500000 by the Dine of the greater, which is 
61955 and 74612 the quotient comming hereof yeelderhan 
arke 48.4, 15,%, whole Complententbeing 41.4-45,m. Y 
take out of 180, and the remainder is x 384, 150; the dis 
ſtance of the Subſtile fromthe Berivian, pn 


The delineation of the Figure. 2255 
- Firft, apbefoze, dzaw aline AB, .parallelto chopouti 
= le 50Ns 
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30n.Pake Keg © D. > Gta to - fozmer. Daw 
two quadzants «rheleaſt C. A.D. dintding each of them in: 
to 90.9. number therein from A. toward D. the diſtance of 
the Pertdian from the Hozizon, which in our example is 
found tobe 78.9: 2.;"d2aw at: the-gnd hereof fromeE. the 
line F. fox the Perjdian. Then account from this bpward 
x38.4.15.7.heing the diſtance ofthe le from 
ridian, dzawing ltkewile at the gnd of this nymber 
the line for the Subſtile, Afterwayd accomitfrom this line 
(on which ſive you will) 53.4. 43 an, viſkance betweene 


the St _ ze Subltile, oxen e line E,b;by te 
endof er fo2 the Heil. et the Eodtingent line 
cut the oftle quire-wile ja-any. where poit will. 


Ifcerward taking withyour compallesthelealtdiltance be- 
| tiveqve the polne©.amd Yo hills, wh that widenefſy (n the 


Subſtile towardE, twake4l point .'vx 100 which d2 whe 
Equinoctialicircteby G. "A AT & LUIS D de, pher 
the compoundea Arke is & terthan 90.d.there ign has 
terſection of che Peridjanand tn 

the centre E. thorefoje dzaw fo2th th 

centre,thenplace pqurruler on 


{an and Contingent line ahoue th entre, andghe 
ws modus th > 


by equall partes. Finiſh tha 


- ANonh redioingdedining; +} 


I 


18 
[ 
16 
: 
I. 
{ 
k 
| 
I 1: 
| 
x 


IO 


The making of a South Incliniog dire Diall, 
CHAP, 16. ; 


| | ra pering of the plat be leſſe than the Elettation of 
the Pole, take that from his, accounting the rematnder 
{2 the Cleuation of the Pole.And with this ntmber as if te 

| _ were 


= the Clevatin of the Polem make a "Dil like cothe- 
South erect direct, and it ſhall befit foz your plat. 

But if the Zuclination of the plat be equall with che Ele 
ttation of the Pole, make pour Diall altogether like to the 
Noxth reclining direct, whoſe reclinationlikewiſe (sequall 
to the Eleuation of the Pole, They differ onely herein,thac* 
this is placed downeward to the earth, and that vpward, 

Butc if the Inclination of che plac bee greater than the 
Eleuation of the Pole, ſubſtrace this from that, and with 
the number remaining, as if it were the Eleuacion of the 
Pole, make your Diallliketothe Noztherect direct. ' -. © 

Example of this kindeinclining 65.4, - -... , + 

Subſtra ct 52.9. the Cleuation of the Pole,out of 65-4 
being the Inclination of the plac, and the remainder 1 3.9: 
account the Eleuation of che Pole-Fo2 the delineation pere- 
of, relope to the Nozth erect Diall, Chap. 5+ 


AS South Inclining direR. 


on ſee in this Figure, that all thelinesfo2 the hotires are 
| Deoneoppolicofrom the Contingent line, beyond thecen- 
erg E. Jn ike. nano miſt pou doe fn the delfneatton of all 
ſuch, which tncling moe than the Cleuation of che Pole. 
Let the ®tfle in this kinde bee placed directlyoner the 
Peridian, with fo great anangle as D. E.F. is, Fr 


-  Themakipg of « North Inclining dire Dill. 
| CHAP. I7. 
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FAIRG F the Jnclination of the plat be lefſe chan the c6-- 
& DA plementof the Eleuation of the Pole, adde the 
cod L238 Anclination to'the Elenation : and with that 
LON number.as if ft were the Eleratton of the Pole, 
make a Noth erect direct Otall, fo2 your plat, 
But if the Ynclination be equal{ with the Complement * 
ofthe Eleuation of the PolethenmakeaDiall as you wzre 
taught fn the ſecond kinde of South reclining direct : fo2 as 
that plat ſo reclining in the South is placed vpward : ſo is 
this placed downeward, Note that chis JNozth Diall ſhew. 
eth but onelp foure houres, the two firſt in the mozning,aund 
the twolaſk ſn the evening, and that onely in che middelt of 
Summer, , Pp - 
Buc if the Jnclinvfion be greater thanthe Complement: 
of the Elenation of the Pole, ſubtract this leſſer out of the 
other being greater: and with che number remaining, as 
if it were the Eleuation of the Pole, make your Diall like 


. an Pozizoncall, This kinde likewiſe ſheweth very few- 


Example of thislaſt kinde, inclining 45.49, 
| Firft, Fake 33.9.being the Complementof the Efegay- 
tionof the Pole;out of 45.4, the Jnclination of the plac, any- | 
there rematineth 7.9./ whtch A keepe fo2 the Elevation of 


the Pole, Fo2 the delineation of this Diall,reſoxt to the oz - 


A. 
A 8 
- 


—_ 
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The making of the Eaſt and Weſt inclining 
Dials. 
CnaP. 18. 

Ultiply the Sine of the Cleuation of the Pole 
by the Sine of the Jnclination of che plaf, 
ADA [a diuiding the p2oduce by the whole Sine: the 
ſj © is | quotient arke ſhall be the diſkance of the Dcils 
£>S-0 fromthe Subllile, 


——__—\ 


« 


; Then compare the Complement of this difkance with 

/ the Complementof the Eleuation of the Pole, increafing 

' the Sine of the leſſer bythe whole Sine, part che pzoduct by 
the Sine of the greater, whereof ſhall come a Dine, 'the 
Complement of whole arke all be the diſtance of the Dub- 


no 


Lilefrom the Peri "v. _ 


nm aaa. * - Sts » 


ample, fo2 tho 


here oblerued. 
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** © The making of aSouthindlining 
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CHAP. 19. 


I Et 27 $2 Irlt , muleiply the Sine of the 
"| > Declination, by the Sine of the 
[Ep 


=> Complementofthe Jaclinatton, 
2 parting the p2oduct by the whole 
mz Dine. The quotient Dine ſhall 

Z9 (NV -veeld an arke, whoſe Comple- 

FEI went hal benamed the Comple- 
DG? ment repeated. / 130 


\ 


Mhen increaſe the Sine of 


Afterward, this Sine being multiplied by the Sine of 
the Complement of the Jnclination, and the pzoduce parted 
by the whole Sine: the arkeof the quotient Sine ſhall bee 
the Elenattonof the Peridian,UUhich Arke you muſt adde 
tothe Eleunation-of the Pole. And if the tofall number bee 
lefſe than 90.9. it ſhall be named the Doubtfull-Arke. Bue 
ff it bee greater than 90.9.. take it from x 80, and let the re- 
majnder be.called the Doubtfull Arke, 

This done , augment- the Dine of the Complement 
repeated, by the Sine of-the doubtfall Arke : and the 
'p2oduct arilingthereof being dinived by the whole Sine, 
the quotient Arke ſhall be thediſkanceofthe Stile fromthe 
Now compare the Complement-of this diſtance, wich 

the Complement of the Doubtfnll Arke, multiplying che 

| Sineof theleſler, by the whole Sine, diuiding the pzoduct 
by the Sine of the greater : = acke of che quotient Dine 

| 2 come 
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comming thereof ſhall bee the diſtance of che Subftle fromp * 
the Peridim. | 
But note, ifthe doubrfull arke be fovnd without ſubtegs ' | 
ctivn from 180, (which is if it b&#leſſechan 90.9.) chen pou 
mult ſubtract the dilkance of theDabllile trom the Peridian 
out of 180, and thenumber remaintng, ſhall be the true dis 
ſc ncec ofthe Peridfan from the Subffile, = Toh bf 
Parke this ltkewiſe,if the doubtfull Arkebe equall go, 
decrees, letthe Complement repeated b& che diſtance of 
theStile fromthe Subſtite : then ſhall there be tut g0{. 
fox the ſpace betweene the Subllile and che Peridian,ag be« 
foze fs taught in the Nox declining reclining,whither you 
map relozt fo2 the wozking hereof. Pere ic ſhall bee ſufficis 
eni to ſhew two examples, with the delineatfon of their fis 
- gures: the one, where the doubſfull Arke {s ſabfraccey - 
from 130.9. andthe other, where there is no ſubtraction 
hereof, becaulſett is leſle than 90. degrees. VIP 


Inclining 4.5. degrees. 


Exawple of a South Diall } 


Declining 4.5. degrees. |; 


Fozalinuch as this is altogether like fo the Nozth recli-  * 
ning 45.9.veclining 45.d.whither you may reſozt; J willos 
mit the wozking of the fozmer part of this example,vntfll 1 
come to the finding out of the diſtance of the Subftile from 
the Peridian, The fozmer part of this example pou may find | | 
to be chts wzoughtin the Nozth reclining declining. 

Firſk, the Complement repeated 60.9, 

- Then, the viltance of the Perivian from che Hozison 
54-444”. 

3 Nelt, the Eleuatfon of the Perſdian 35.9.16.,m. | 

4 Thecompounded Arkethere,which we callthe doubts 


full Arke here, 87.9. 26.w, ; 
5 Theiltance of the Stile from tho Subltile 59,4. 54." 
: - L aft, the diſtance of the Subſtile from the Peridian 
4:9.33.% | 
But 
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But here (as befoze c> this 
diſtance from x 30.d. becauſe the doubcfull Arke was leſle 
than 90.4, and then the remainder 95.4. 27.”, ſhall be the 
rue diſfance of the Subſkile from the Pertdlan, ty 

Jn tho delingacion of this Diall, firſt, as befoze, make a: 
ling parallel tothe Dozizon A.B. Dzaw another perpendi- 
cular C.D. cutting the fozmer ſquire-wiſe, Pake two 
quadzantsfrom A.bp D.co B.Ff che plat decline Weſtward, 
number che'diſtante of che Peridian from che Þozizon | 
from A.coward D. #c. But if the declination be Eaſtward, 
(as in thiserample ic is) the:: account this diſfance of the: 
Meridian from the Poxtzon, which is 54.9.44-".from Beto: 
ward D. dzawing at the end hereof from the Centre C. the 
MPeridtan line, which ſhall ſhew the 1 2. houre. Account like- 
wiſe from that toward A. 95.9. 27.”. the diſtance of che 
Subſtile fromthe Beridtan; making inlike maner the line 
E. C. .f62 the Subſtile, From this line on which ſide your. 
will,niimber the diſkance of the Stile from the Subſtile,be- 
inx'59.4%.54.”.d2aw bp this the line G.reptelenting the Nile, . 
Let the line of Contingence cut the Subſtile ſquire-wile in 
any point where yot will. Pake the Equatoz,begin the di- 
uilionthereof, anddzawthe honureUnesfaall as ln: 
the North teclining 21.4, 30.». declining 3 0.de Chap 15. - 
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A Sour: declining inclining Diall, 
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The ſecond mn Inclining 33.4,4.m,”) Where the doubr= q 


ple of a South full Arke is ſub= | 
Diall. Declining 31.9. trated from 180, 


Firlt, 51503 the Sine of the Declination being multi- 
plied,by 33 22.7 the Sine of the Complement of the incling- 
tion: and the p2odnct 4286440181 diutded by the whole 
Sine: the Arke of the quotient is 25.4.23.m. The Comple* 
_ whereof being 64.4.37.”. isthe Complement repea- 

ed. = | 
- Then Jincrealethe Sine of the Complement of the de- 
clination, which is 85716, by the whole Sine, and J part 
the p2oduct $571 600000, by 90346. the Sine of the Com- 
plement repeated, The quotient 94.875 peeldech anarke 
WEE nt? bon 
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Firlk,02a . 
ther CD.{quirewile to the line 
rom A.by D.co B. and becaule 
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| ' The making of a ; North ckining declining Dill... | 
CHAP.''fo. | 


£af He working of this kinde is altogether like 
Eh the Sonth reclining declining Dial. - is 
KY - Firſt; therefoze multiply the Sine of the 
EF” Occlination, bythe Sine of the Complement / 

>" of the Inclination, dinivingtchepzoduct bythe * 
whole Sine.The quotient fall wine an Irke; :1hoſe Come. 
plement 


Wos:r iam 


— 


ce 

is as it were the rayon + the Seven, | 

Fo ftuding ontof the Eleuation of the Pertd 

avlſe it map be done two! JanDYP 1 R, 

bb both, referringthechoice to your ſelfe 

Comparethe Complement of cq- ©} multiply theSine © 
the Arkelaſt found one,withthe [of the- por {aft found 
Declination of the plac, multt- | _ by the Sine of the: 
plying the Sine * the leſſer, by] |Eomplement of the in-- 


the whole Sine ; and yy] | clination, part the p2o#': 
the p2ovuct by the Dine of the| 'duct by the whole 
reeater.The quotient Sineſhal Al | Dine : and the Arke of 


the quotient Sine hal 
th N eeeinn [ fried eorrrnn nd 

e Ws > - an. 

Now comparing the Elenationof the Pole wſth the E- 
lenacion of the Peridian, ſubtract the leſferfcom the grea- 
ter, retaining the number remaining, which hall bee called 
the difference kept. 

- Afterwardencreale the Sine of the difference kept, by 
the Sine of the Complemeut repeated, and diuide the pzo- 
puct bythe whole Stne.The quottent ariſingofthisdinilion 
ſhall giue an Arke, which ſhall be che diſtance betweene the 
Stfle and the Subſtfle. 

Lo conclude, the Complement of this diftance being- 
compared with the Complement of the difference kept,mul- 
tiply the Sine of the leſſer by the whole Sine, and part the 

20duct by the Sine of the greater. The Complement of 
the Arke of the quotient Sine, ſhall bethe dillance of the 


 Dubfile fromthe Peridian. 
 * Buenote, if the Cleuation of the Peridian,aud the Eles 


nation of the Pole be found equall make an 
wt Wy Diall, 


yeely an -Arke whole Comple 
ment ſhall bes the Elenation'o of 


» 


The e Arte of Diall Its ing... 


| Diahapegeonur taught tnche Periviouall rect. $ 

Ee antiewad rahe non OEM AERIE 
bo {rg | 
There be of this 320?! eli NE ing decl is 

non ſundzp kiudes Dials, 8s by the ex ”" 

| figures followtng you map perceiue. 

E: 20.4 "" | 

 Eift Exanple, Example of a North Dially Ioclaing 6d; 

'P Firſt. A multiplp 5oocathe Sineol tf the Decatin bs 
93969 the Dine of the Complement of che Jnclination,aud. 
the pzoduct thereof 4693450000, A diuide by che whole 
Dine 100000, andthe quotient Sine 4698, peelveth an 
Arke 28.4.2.0. whoſe Complement 61.2.5, ».is the Com: 
plement repe*2d. 

* Then JaugmenttheSine of the Complement of the des 

clination, which is 86602 bythe whole Dine, parting the 

pzaduet 8660200000, by $8267 the Dine of the Comple- 

ment repeated:the quotient is 9311 3.The Arke thereof be- 

ing 78.4.51.-5. is þ diltance of theMeridſan fr5cheÞ0zizon.. 
Twowaicsin ow in comparing the Com-\"']- - Dz multiply 9821 2 
—_ plement of < ke lall |tbe Sine of the arkelaſt- 

Examp 


for 
the two pre- 
cepts of the 
finding ove 


we Ecconen tiplp þ Dine therof being 193 37 939691 and the P20* 

_ ef the Mcridi- by the whole Dine: aud the pzo- uce 9219566558 part 
an, duct 1933700000, 7 diuideby} [by the whole Sine.. 
goocothe Sine of the greater.| The Duotient ſhall be. 
eſs The quotient 38673 Fiuerh 2192, whoſe Arke 67 
tend tO arke22, 946. w, whole Comple- grees 14 minutes is 


jthe Eleuation of the- 

waPrridian. \ 

This done, Jcompare the Eleuation of the Peridian 67 
alan the Eleuation of the Pole aldr eng hy the: 


A hotgobes | 
ket 74:4 47m. ouplement of the piite: 
aſe 05494the ine of che lll 


ee ie pra Poe The 
of balng 7% 37907 tothe! an 


Yerid(an. The delineation of K RH 


If che Eguatoz of the Peridian be 
uation of the Pole.dzaw afine 4. B. parallel ro theDozb50n; 
make another C.D. ſquire-wiſe to the fonmer, yeſcr 
- quavzant onthe left handfrom A.to C,(becayſe the Deelis 
nation fs on the rixcht hand- (iumbzing there x. vp» 
ward 76.9.3 2.7. the dilance of the Pertdiant zeDo? 
rizon, dzaw at che end thereof from: PD. the line G-repptlen» 
ting the Peridian. From: —_ A acepne 
the —R—_ of the Subſlile fromthe Prridian, which is7.4, 
41.m, making likewile at the end af this number fro D. 
the line E.fo2 the Subſtife. From hence account r1.9.47,; 
being the diſtance of the Stile fromthe Subltile, d zantng 
inlikemaner fromD.the line F.fozche Stile. Locthe ling 
of Contingence cue the Subftile ſquirewile as defoze,make 
the Equato? in this, as in the other-befoze.- Place the ruler 
vyon the centre H. and.the intexſcction of the Contingene 
line, andthe Pevidian, begfnningche diuiſion thereof inta 
24:2qualt parts, where the ruler ſhall conchthe Cquato!s. 
Finiſh all chingsremain.ag, as befoze. . 

Remember that inthis. kinde of Nozth. inclining decli- 
ning Diall, ths- Peridian line rather repzeſenceth the 1 2 
poure a NIN than in = dap3 whereſne Marconns 

K:3 


accou elated abr fogent b 

che x2 yottmap oniit inthe: DET - pout Ni 

cauſe the hae no vſe in our Eleuation, But 

ward'8.7.6.5.4.xc:fo manyasyoit thinke (hall njan Ty 

fox ſome declination will re vteapaticots er witl4 the 

greater the moze,che leffer power (ooneks itt 

erove amo be Eaſter ther hat 
Pertd ward 1.2.3.4.tc. many ag lbe neey- 

| fills omitcing likewile the frttthyee, vc. * pg hed 


d> os * 


33 58 3 $43 55 ANorth lng Sedliing. 


(\\ 
erRrI_NQTmTYþST "LYTIC AF. AOUY PoE at 


But ik the Elenation of the Perivian, and the Eleuati- 
onof che Pole be equall, —_— Dall viftererh 


tnx of the Fircire,refv2t tothe Bdth | 

declining '3 2+ foz thele-are both alike, onelp 

here chat if ehisdecline Caſtwary, make the th uabjeſt he 
wile onthe Salt ſide,xc- But if che plat decline foward the 
Weft,makethequadzant Weftwary (as in the Figure fol» 
lowing) finiſþitg all things wr erm done. ' Db-- 
ſetue the-lame' 0zder 'in aaniing- tho 
A Tron 


A North inclining declining; 
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the Caliſive, 
making; of theſe, are mote pleaſant to know, than 
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Thedelineation of thoſe Dials, whoſe plat lyech nigh EET 
79s Mott  * Eleuatignof the Pole; 
CHAP. 21. 


Henasthe declination and reclination,o2 veclinatt- 

Y on,and inclination, ſhall cauſe theplat of your Di- 
allo lie nigh tothe Eleuatton of the Pole, then the houre 
lines mult be dzawnebery long,tomake j diſtances ſomwhat 
large, lo that thep maybe Fon onefrom another. Anv 
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rommonl theſe following be luch as here we meane.. 
mo xa \Decangeed, | 


© ASouth 


Declining ereR, 
Decliningreclining. _ 


wt = OE 4 fÞ 
AnE:fi or Welty ning 


"T Incliving., 
; * Vlndiniog direct. ER hs 
b-) A NorthYDeclining ext © |! 

1% . £,Declintpg inglining. |} 
Jn all theſe kindes ofcentinies he diſkance betweene the 
Stile anw-the Subſtile ts ſo ſmall, that it is not poſſibleto: 
d}zaw pyour-Diall,except che ylat be verp large zwhich at all 
tines you ſhall-uot hang. | 


» 


Therefozethe beft way is this. Firlſt,dzawyour Diall very 
true (as befoze hath beene taugbt) vpon alarge paper, mas 
king pour quad2ant/o great as map be. D2aw likewiſe the . 
houre lines verp long, which will cauſeche greater diſtance. 
betwecne the Stile-and the Subfſile, and in like'\maner - 
betweene the houre lines: It will aſſo pzocure the greater 
Equato2,which will .be a greatbelpe in the dzawingofyour- 
Diall, as bythe Figure following por-wapy percetue. | 
* When you hate thus dzawne your Dfall;then Hap | 


of the paper where the lines be of greateſt viſtance, dzaw the 
line T.K. parallel to the Bozizontall line, make likewiſe 
other line L.M.(acco2ding to the greatneſle of your plat) pf 
equall diſtance from the other. This done, fveoutrſoIras 
ther dzaw a line vpon pour plac which may rep2elent) the 
true Y021301 of the plat 3 cutting the paper in (under by the- 
line T.X. audthe line L. M. placing it vpon your plat very 
plain,ſothat one ofthe edges map be parallelcothe Dozizon, 
Zhen make markes vpon the plat at both ends of all the. 
hourelin's, dzawing by thoſe markes, che lines foy the; 
boures. Ozaw, likewile tight lines vpon the plat fo: the 
Stile andthe Dubſtile, ealiſpto be diſtinguiſhed, as you vid-/ 
dponthe paper. $4F1559)j 1g 

Let the Stile X.befaftency oner the Sublſile,as you haue 


beet 


P 

- <0 
' 
Ei 5 


been taught inthe Eaff,and wet, 02. Equinoctiall O Dials- 

Buthere note,thatthe Sttle mul hat be of equall height 
at both ends. But [et if be ſo high,as the diſtance betweene 
the Stile and the Subffile is in the place where it tandeth, 
as in the examples following pou niap plainely perceiue. 


A North Diall.. .. 


* Rams the TOY TN the Horizon- 


 Diſtatice of the'Subſtile and che 1 
'S ravage the Stile and Subſtile—. pd 
SHR Om —— _ 
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od 
> —Joa _ a _—_ = ay a ca. ey 5 


Hichertg wee hane taug] ro pat 5: Grnongion, of all worn of, 
Dials, whict are n 


How to draw the 12. Signs) in allkindes; of Dis. 
. belore mention, «FA 094 


CnAp 22... Nemitg 3 302 03 dh 
————— Dxfomnich ag ſometime the I2 anes of 
PM the Zodiake are placed in, SunneDis - 
1 als,co know ſn what ſignethe Sunne is 
\« B20) 5 at anytime (which albeit anp kinde will 
= recciue, yet molt commonly the verticall 


> SF directly oppoſite tothe Soth-are gar- 

1 | "--niþeatberewith;) Therfore laws * 
inxthe 12. ignes, i in theſe South, and all other kindeg of + 
Dials befozementioned, doe thus. / 

Pyepare alittle Table of Jron, B2alle, oz cloſe grained: 
wed, in bjeadth 3.9024.fnlengths. 02 6. inches, Chule fox i 
- the Dtameterone of the thoztelt lides,-whereindzaw bpor ---—-+ 


the centre A. halfe acirclefo be diuided into two guadzants |, oh 
diſtinguiſhed with a line dzawne from the centre A. tothe-- 
Arke B. part each quav2ant into 90. degrees.The lfne A.B. | '! 
ishere in place of the Equatoz, ſhewing in the Arke the bes--.. 1 
ginning;of Aries and Libra, Pozeouer how to finde the v== 
ther Signes on both ſides,ſeeke in the Table of the veclina- / "I 
tion of the Sunne from the Equinoctiall circle,which is af- j | 
terward expzeſſed, Firſt, finde out the degrees of the d(- 
ſtance (in this Table). of the beginning of Taurus, from the! 
Equatoz, being; 1 1. degrees, 30. minutes, Account this df- 
ſtance mthe quadzant from the letter B. towards the left | 
band, anv.atthe end of this number dvaw-a-linefromthe 
centre A. which ſhall ſew the beginning of Taurus ath.___.. 

- Virgo. Account likewtte the ſame dilatice on the other ſive wy 
from the line A.B. and make aline to the ; beginning of Piſ- 

ces and Scorpius, Againe inthe 20.9; 12.", fromthe line As; 

B. yo ſhall have the beginning of Gemibiand Leo: ablo> 
WEBING GE fnes onthe other five, the beginning. 


i —— — — F 


Tn nd gs... 


"X, 


the 2340 4i8 ces: 20.M 
Cancer, atdon the other 

Afterward dzaw lines from the centre A.by enery marke 
ſolong as your Table will recoiue 2 and at theetib of theſe 
lines let the caracters of the 1 2.lignes ofthe Zodiake bee 
fired; as inche figure fo 
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| the x 2, Sigties in Dials, ” 


yoous Diallbeingmade, and the Stile placed therein}. 

1 takepour Trigonall Inſtrument, andſef if vpon'the - 
Stile,ſo that thewholeDiamecer thereof may ſfandplattie” 
bpon the edce oz bpper pare, the centre A. of pour Inſtruzs * * 
ment alwaies remaining inone place of the Stile, Letthe 
lineof bepb vpward to.the centre of your Diall,andthe | 
like of --downeward. Lhet faften a thzead at thevpper- 


- yt may divece it-ddwnewardbpthe centre A. £01heVla 
 yout Diatt;anwherethe end of the thzead ſhall todch the 
Diall, make a marke. Then mouing the Trigongll onthe 
right hand, ſo thac he thzeav may bee/ftretched onthe left 
hand, wakdthere likywile a p2icke vyon cheplat. When 
poit haue thitx done 4 0 5 times vpon the oneſiveof theDix 
all: (that is onthe lefc\ hand) doe ſs likew(ſe'on the othet 
ſide on the right hand. | Theſe markes being thus made; 
d2zaw (with youb compalles, o} rather witha crooked rul 
made accozding tothole markes)_aline bythem. Doe thu 
with each one of the7 lines of your Trigonall. When yo 
| havedzawne all theſe lines, (beingcroked;except the mi 
dleline, which is right, and rep2eſenteth the Equatoz) the 
- pos: _— themwaite the caracters of the r 2 ſigugs ot 
Fir, on the right hand towary the Eaſt, at the end of 
thevpper line, wiite o2 place #, -At the ſecond [ine downes 
ward x.At the third «,/At thefourth /, At the fifch + Ad 
the lirth 77. Atthe ſeuenth S, Then onthe otherfide on thx 
left hand toward che Uettz-at the the envof thenetherttioſf 
line _— 51 the —_ oy oy on i, At the fourch 
=, At the fifth m+ Acthe lixt ud finally agatne at the 
vppermolk let ? pom lama; 
This done,remember chat in what place of che Stile the 
| | centre 
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ence is nothing but in uplicing ther I2 2figies ntehe' vs 
mas the true doing whereof, you-mayeaſiſy per: Wo 
ceine by the courſe of the Sunue.. oky in the South Es! 
rect, whenthe Dunne occupieth Cancer, thensthe liyeof- 
& furthelf diſtant from the-center.of the Dial; Wit:inths! 
Dozi;oncall Dtallzthe line of S is ncxt fo the centre. Few- 
wows ſhall ſuffice foz this matter : experience: Mt 
oy you herein, 


How to place the vacquall houresina...- kak 
- Horipomal Diall, 


Cx APs; 230% J 
\\ yt 


N= + Jxitþou "ga underftand; that ww by 


ERIE vnequall boure-is meant the 1>part 
CN | of the day, whether it be ſhozt op long, 
df 7 $XZJ2|\| Fo2 whenthe Sine. 1s in theEqui- 
noctiall crrcle,the day hath x 2equall, 
| - and likewile 1 2 bnequalhoures. But - 
ml in winter lollkice, when the dapes he | 
= at the hozteſt, and containech with 
vs (where the Sole is eleuated aboue the ÞPoztzon 5 2 de- | 
grees) oneſy 7 houres, 36 minutes+ then the bnequall | 
. houres beleſſe. Foz if you diutde thefe7 houres 36 minutes | 
by fractions into x 2 2 you ſhall finde.onely 38 inimites of: 3 
an equall houre, to make one vnequalt houre. But inthe | 
ſummer ſolſtice, when the daies de atche longeſt, and bath _; 
I6 houres, 24 minutes: then one bqure wich 24 minutes © - | 
iaketh/one houre vnequall. , Theſe be likewiſe cailedthe |  } 
oures of the Planets, and are placed. in Dials onthis = 
- manner, 9s 
Your Diallbeing made any prepared, dzaw vpot it the 
lignes Fog e Zodiake. (ap-you-. were taughc befoxr) | | 
Te Fi ſt twill giveleaue, re; 211m! © 1 2 3.9998 
2k hae ales the Þeridianline,0 x2:equall ns 


tot comeglthoneoe e quantity. | ra PP 
quall honre inthemo ng (oth ef neu : 


—Qes epics or att; 
Str is dtherwiſe:fog't ehibe the 6n- 


eovalth ho DE greater than the equall.Therefoz 

bow manp houres and mfnnces is fn <elongeſt day foz your 
Clenatton, changing all the minutes of thoſe TS inta 
» Then divide this number by x 2: audebe 
quotit thalf mn fninutes of at - ptr 
one bnequall vanre.Cromple bereofzwith vs the 

is x6 houres,24 minutes.Wherefoze A multiply 60 wh 

ts the miqutes of gn equall honre, by x6 which 6 beſam 

of houres of the longeffdap, aid che pjoduc arileth 

thalt ve o84, which'betugviuived by x 2, 

Wherefoze J conclude that $2.w. of an equa 

bnequall oz planetare youre. Then todzavs them in Dials, 

Firlt,in the Troptke of S diuide the ſpace betwene each 
boure into 60 equall parts, but decaule choſe diſkances bee 
_fofmall, fo2 themoft part, that this cannot be done: there- 
foze ic ſhall ſuffice to viuide euery one of theminto thee e- 
quall parts, Then ſhall euerp part contafne 20.”. andthz& 
of them 60.v. which fs one equallboure. 

TQhen as therefoze you will place the 7 bnequall houre, 
accountfrom the Deridian line,o2 the houre, 4 parts and 2 
minutes (which is 82 minutes) and make there a marke. 
Then place your ruler bp this. point o2 marke, andthe in-: - 
texſection of the line of 1 and =, and the firſt houre after 
_ none: dzaw a line from one Tropike to another, thitis 
from S taW, 

Mhen foz the placing of the 8 vnequall houre, account 
fromthe 71aſ made, 4. of the fozeſaiv parts and twomt- 
nufes; make there amarke, by which and the interſection = 


of and and the.l e 
heruler being ln d2aw a ine ag 


and two miniites, 
maner fo? the d2av g: thatis, | 
fo: the 10and11. The. lecting, Gall 
neede no line. il oft Hin 
- Aspot haue finifhed the anequal TT anthis fidefoz 
he afternwne, voe in like maner foz thoſe inthe fozenones © Y 
accounting fromthe Deridian 4 parts aad 2.w. of an equal 
houre, to each vnequatl, 2zawing, as befoze, linesfromons _ 
Tropicke to another. a 13:0 
You map place the ficures foz the vnequall o2 planetrate 
houres, at the end of che lines bnder the Troptke of Fra 
corne, 02 aboue the line of Canceras you will, -. 
Note hatthe ſame part of the Stile Io 
x 2 fignes, ſhall likewiſe ſhelw- e vnequt 
better vnderſtanding hereof: . - 


Bchold the Figure cs * 
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How to place the houxes vaequallin a South 
erect direQDiall, 


CHAP. 24+ 
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The hag of the hoyeenmequall mEaſ 
and Welt Dials, 


 Cuar, 25+ | 


DD 7 If, d}aly your Diatl exue; then 

3 place the 12 Signes of the Zodi- _ 

Se akein itz which you map-doein 

2 this wiſe. The Stile of your Otz 

þ all being fired therein, as befoze | 

L hath been taught, take your Tri- -—? 

9 22 gonal(beforepreſcribed)and place | / 

@S> it vponthe edge of the Stilezthen ... | 

<= WW accowing to the direction of the. *|.. 

thead (as in the South Diall befoze) make markes vpon” ; 

the plat as in the Figure following you map ſ@. Afterwary 

by theſe markes dzaw lines as befoze you did, placing atthe - - | 

ends of themthe Caracters of the x 2 Sighes. _ Yr 

MPozeouer note,that where thecentre A.'of your Trigo-; — 
nall doth touch the edge of the Stile, there faſten a ſmall * 
piece of Jron oz ſuch like thing, which may ſhew the place 


of the Dunne in enery Signe, and Ukewile the planecare * 
N vnequall rs 
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x , #9 + . | 
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would plare thehotres bneq 
be number of houresand 
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minutes,which the halfe ofthe longef{ day in your Country 


doth contatne. 


account t 


you 
als, 


inthole kinds of Di 


W= Example. 


With vs the longelt vay containeth 26 houres, 24., 
the helfe thereof is $ houres 12.”. wherefoze numbzing in | 
the circmmference of the-cirgle from A; to D. 6 houres, |: 
on that quadzant contatnech 6 equall houres) and from 

"D. toward C. the othertwo boures aud 12 minutes, ſo that 
yott mayauefrom A. by D. fowarÞ C. the tuft þalfe of the 
longeſt dap,at che end thereof-make a pointR, Then ditide 
the Arke A. X.into-6-equall yarts.- Afterward placing the 
ruler vpon thecentre E. and each one of thefe parts, where 
it ſhall couch the Contingent line D.F. make markes, Likes 
wile in the other line of- Contingense 'G. B. make thele 
markes, beingof equal[diſfance 4uthislinefrom the point 
B. as the other be from the ppint 2. Then place the ruler 
bpontwooftheſe markes(being equidiſtantfrom the points 
B.D.) in both theContiugent lines, and where it ſhall couch 
the Tropike of ©,make markes. This done, lay che ruler  * 
vponthe firlk marke inthe Tropike of © nex; vyto X. any 
the interſection of che line of the 6 haure, witithe line of } 

- thebeginningof' and =,dzawing a manifeſt line from one 
Troptike fo anoſher which (if you haue wzought all things 
true) will be parallelco the Boztzon, and it ſhall bee the 12 
bnequall houre line it the Weſt Diall, and the Þozizon oz 
Sunne rifing in the Taft Dtall, Againe, place pour ruler 
vpon theſecond marke in the Tropike of Cancer, and the 
interſectionof che line of the 5 houre with the Equatoz, oz 
line of Aries and Libca, dzawing likewiſe aline, which hall | 
ſhewthefirſt houre"in the Eaſt, any the x Apa 1 
bans, nome the 17.95, and7, inthe We Dial day 

ures, namely tHe 30,9,9, and 7, inthe Weſt Di p2 
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The niaking of an Horizontall Sphericall, 
= or hollow Diall. | 


CHAP. 26, 


>> Irft, pxepareyour Sphere oz plat 
A, perfectly hollow,of what quantity. | 
> you will: then with your compal- 


TY A ward vponyour Compaſſestothe 
a © Gp wivenelle of one Quadzant,cither 


x 


neſſe,one fote being placedin the point D. dzaw an obſcure + 
o2 light tine from A. to B, hs done, (et one foote of your. 
Compaſſes in the poinc C. and with the other your ſhalltry 
whether the plat be perfectly Sphertcall oznot : fo2-if itbe, _ 


your Compalles will fall m the ſame line which you made , -. 
befoze, but if it benot perfect, you map amend it, Andthen _ 
dzawthis line manifeſt, ſo thatit map rontinte. Foz it ſhall - 
be the ©eridianline, Gewtngthe x2 houre., Againe, place 
one foote inthe point A.dzawing with the other a light line - 
from C. ts D. then one foote being fet in B. ydu may try with 
the other, as befcze, the truth of the line laſtmade. Now 
where thele two lines cut cach other inthe battome of the 
-plat, plare the lettev BaDhen miniding the quad2ant A.E.fn: 
to 90.7% and accounting therein the Eleuation of the Pole 
from E.towdrd A. make the.ppint F.by which the arkedine 
of and =, reHjeſenting.the Equinortiall circle, hallb&e - 
dzazone, Afterward leeke out the greateſtveclinatſon of the = 
Dannefrom the Tquator, ( on thall\ftuve in the ta\,., 
ble of tht declinationsf the- whichts23.0.;0.9 Then 
account 23.94.30 ®.fromF, toward E. making there a marke_ -. - 
forthe arke of Cancer.Likewiſe from F.coward A. number 
therame dilkance,fo2 the Arkeline of Capricorn. This done, 
account fromF.toward E.20,9.3 2-w,make there alſo ainark 


Y 
* > 
” 


fo2 the line of 7 IT rand ar + And the like « pacefom F. towarys 
wards E.1 1.9. 30.” . making there alſo a marke fo the line 
of v and m9 2 and (0-much frontF; toward A.fo22 and 

TQhen you haue thus mane matkes fo? all-the | 
the x 2 Signes, open your Compaſſes 28 the Quedzant of 
the Sphere, that is, from A. toC.' which wideneſle of the 
Compaſſes remaining, place one foote inthe potnt F. in the: 
Arke oof Y a:d= in the Per(dian: and where the other foot: 
ſhall couchthe ſame Peridian towards B.makethe point G.. 
which ſhall repzeſent the Pole ancarcike, by which, apt 
were from a centre, dzaw'a line fromthepointD. bp F.) co: 
C. wbich ſhall be theline of Aries and Libra. Then one foote 
of your Compallesrcmaining inthe potntG-with the other 
d2aw lines from one ſive of. the plat co the other, by eucrp 
marke befoze made fox the 12 Signes of the Zodtake. 

The 1 2 Dignes. being thus finiſhed, pzoceede. to the vi- 
uiſion of the equall houres on this maner, Dintde the Arke 


 « ofthe Equatoz info x2 equall parts, begining atD. by 


F.ending inC. Then openyour Compaſſes to the quadzane 
_ of the plat, and the ſame wiveneſſe of them remaining, 
place one foote on the firſt point of the diniſion next C: in 
the Equatfo?, and if youhaue dinided the Equato? equally, 
 theother foote will touch the firſt parc beyond F. towards 
D. bp which from the centre G. to the edge of the plat, dzaw- 
aline, which ſhall ſhew the firſt honre afternoone. This 
done, remoue your Compaſſes (thot wideneſlſe remaining} 
placing one foote in the ſecond partfrom C. towards F. and 
the other foote touching the ſecond part fromF.towardsD. 
make a line asbefoze, fromthe centre G. tothe bzyimme of 
the plaz, toſheuithe 2houre afternoone. Jnlike manner, 
. finiſh all the otherhoure lines, namely,the 3,4,5,6,7,8, foz/ 
the afternoone. Then doe likewiſe on the other ſide fo2 the 
houres in the fozenoone,namely,the 1 1,10,9,8,7,6,5,al0 4, 
dzawing linesfrom the centre G. by euerp dinilion, tothe 


bzinine of t lat, Fc, 
2 he Plats Fc; _ The 
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The placing of the nequall houresin this Diall; 


Then you will place che houres vnequall fn chis Sphee. 
ricall Diall, diuide the Troptke of Cancer and Capficorne 
- eachof them into 12 equall parts, as befoze pou did the E-' 

quato? foz the equallhoures. Then with the Compaſſes' | 
topne cach thzee points of theſe thee Arkes, anſwerable in» 
fo one live 02 Arke, vntill you haue made 1 2 lines coſhew 
the 1.2 vnequall houres, as in the Figure following poit 
map (. Whereof the Beridian, oz 12 buequall houre 
ſþall alwaies be the 6 vnequallhoure, - | 
. Tnplacing the figures cotheequalland vnequallhoures,  * 
andthe Caracters co the x2 Signes of the Zoviake, the : 
figure map ſufficiently ſhew, notwithſtanding pou may: - 


place them where you will ciuing to each ſigne bis proper{ 


Caracter, and euerp hourecquall and vaequall their pzoper 
figures 02 names, * | | | 1.8 

Firethe Stile inthe centre G. ſtanding vp lo high as the 
bzimme of the plat, ſo that the 'vpper end map appeare as - 


the centre of the circumference, which you may trp, by plas | 


cing aruler vpon the points A.B. And againe vpon C: D. A 


J \tke maner you may examine tt with your Compaſſes, _ 


but the ko2mer,as piactice will teach yon,is the moze conue* .. | 
ment way. | | bs 

You map, if you will,hatte the Scile and aboue the plat; 
ſothat it may (hew the cquall houres abouethe edge of the ! 
Sphere, audthen faſten a knot of equall height with the.. | 
plat, which ſhall ſhew the motion of the Sunne inthe 12+ - 
Dignes and the vnequallhoures,which otherwiſe theendof__ | 


the Dtileſhould doe; as in the Figure following pou may: - 
perceive. ot 
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The making of a South Sphericall ered 
| CuaAP. 27. : 


PZ, Dn (hall vnderſtand,that the making of this- 

dQ 7 Kind Dilfcreth almoſt nothing fromthe Dozt- 

2: G &\ 5ontall: gxcept onelp in the accounting the 

[EP] 1/3)! vecinning of che Eleuacionof che Pole,any 
ee —-/ awing the houres vnequall. 

Firf,your Dphere oz plat being p2epared,and parted fn- 
to foure Quadzants, as beſoze fn the Po2izontall you were 
taught, divide the Quadzant E.A. into godegrees. Then 
number in it the Cleuation of the jPolefrom A. toward E. 
marking the end of che number wich F. Afterward open 


- pour Compaſſes to the quadzant of the plat, and the one foot 


placed in F. extend the other in the Perivjan line towards 
 B. makingthe potne G. where it (hall touch che Peridian 


line 2 from. which point as a centreyou ſhall vzaw the lines 
fo2 the x2 Sicenes, as port were taught in the Doztizontall. 
Diutde likewiſe, and dzaw the lines fo2 the equall houres, 
as befoze in the Hoz(zontall. 

Theplaciug of the houres bnequall in this kfnde is vone, 
a$ in the South Erect Direct vpon a plaine ſuperficies, ex- 
ceptonely that whereas there yon did d2aw them with a 
ruler, here you (halldoe (t with Compaſſes on this maner. 
Dpen your Compalles co the Quadzant of the plat,that is, 
from A. to C. accotinting from che Meridian in the Tro* 
pike of Capricorne, two parts wanting two mines of an 
equall houre, making there a marke : Andthat wideneſſe of 
your Compaſſes rematning, dzaw a line from that marke 


made in the Tropike »,bp the interſection of the line of A- 


ries and Libra;andche lite of che firſt hourein the afternoone, 
vnto the Tropike of Cancer. Dzaw all the other lines fox 
the vnequall houres in like maner, as in the Figure you 
may plainely (&, T 

-Fixe the Dtile inthe centre G. as port didin che Hozizons | | 
tall, placing the figures fo the equall and wnequall houres, © 
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The making of a Diall ypona Quadrant, ortheTable . 
deſcribed in the beginning of the Booke, 


CHnaP, 28. 
p F you wif! make this Diall vpon a --- 
@& Duadzant alone,p2epare anddiuide it 
altogether like one of the Quadzants | 
> of the table, whoſe making is pzefcris 
bed tn the firſt Chapter:oz if you will. 
make it vpon that inſtrument already 
pzepared, wozke thus. 


Diuide the Diameter E.D. into \\ | 
foure equall parts; thenleauing out the fourth partnextE. + _ | 


deſcribe vpon the midvle point betweene C. andsS. anob- 
ſcure halfe circle:which divide tnto ſixeeguall pares. From: 


each point of which diuiſion dzaw licht lines vnto the Des | ++ 


midiamefer D. E. touching; it ſquire-wile. Then d2aw nigh 


to the line D. E. two other [ines parallel thereto: which I 
with the crolle linesdzawne fromthe balfe circle,may make | 


12 bnequall quadzangles,wherein the x 2 ſignes of the 3odt- _ 


ake map be figured: the Noth towards D. the South tos 
wards. Andto the intent pou may pzopoztionally. part theſe * 
Quadzangles into fiue oz cen degrees , dinide thoſe ſixe. _ / 
parts of the halfe circle equally info ſo many degrees. Then -  * ! 


Daw agaite from thoſe diaiſions richt lines to the Diame* 
ter D. E. fquire-wiſe, as befote. TBE. 
This Bone vponthe point E. from S. that isco ſay, from: - 
the end of + and beginning of , dzaw an Arke to the Des 
mtdiameter D.E. which ſhall be fo2 the winter Tropike.A- 
©. gatnebpon the ſame centre, dzaw another fromthe begtin- 
"vingof and = fo2 the Equatoz- To conclude, make ano- 
ther from the angle D.that is, fromthe end of 27 and begins 
ning of S, which ſhall be fo2 the Summer Lropike. By 
the yelpe of thele arkes, pouſhall zaw che houre lines, ſo 


ne + "CF. 1Hmng. 49, "4 
hmm vm edg SY 
rl » 

Sens HOWE conven 
_ ane t any 
thereof, allo the declinacionof che Sunne from. che:Equt- 
noctial gudche diffance of the Sunnefromthe Perivian, 
Arcol 1-5 degrees fozeuery houre, withthe Comples 
"ment of rhis diſtance. Then-if pou delire toknow the ab 
£ituve of cheSunne at ſire of the clocke eitherinthemoze 
ning o2 at evening (at which houre onely-in Summer it 1s 
aboue the Þozt30n) multiply the Dine of the Eleuation of 
the Pole, by the Sine of che declination of the Sunne, df» 
pm ij by the whole Dine, and you all have 
'But if the Sunne hall be ditant from the Beridian 
fewer houres chan ire, multiply the Sine of this vittance 
( uing coeuerphoure 15 degrees) by the Dine of thecom- 
of the altitude of the Pole, and the pzoduct hereof 
diuide by the whole Sine. Then take the Arke of the quo- 
tient from 90 degrees, and the firſt number found out ſhall 
remaine, which mult bee kept. Then compare che-Sine of 
thisnumber foundout, with the Sine of the Eleuation of 
the Pole,ugrment the leſſer by the whole Sine,diuiding the 
 P2oduce bythe greater:whereof all come a quoticnt Dine, 
to the Complemenc of whoſe Arke adde the veclinatiou of 
the Sunne, if it ſhall be inthe Noth ignes, o2 ſubtract ic 
from thatzif it occupieth the Souchlignes. Andif the num- 
ber which commeth hereof ſhall be gi eater than 90, take it 
from 180, . and pou ſhall hane the ſecond number found out: 
The Sine of this number found out being multiplied, by 
the Sine of the firſt nymber found ont, hall yeeld apzoduct, 
which part bythe-whole $ nd.the Arke of the quotient 
Sine, ſhall ſhewthe deſired alcituve of the. Sunne foz the. 
boure p2opounded. - 
'But if the diltance.of the Sunne from the Peridian 
hall exceeve (ixe houres (that is 90 de thedes 


prom ago 'Sine of aire 23 
of the Yole, danivingehe kauera poke by reg aid 
-ſubtraceche-ArkeoficheQuotieacfromg0,-the'remiaitiver | 
ſhalkbee ralled, the Kirſtuninber founyunt.. The Diner - 

"whichnumbeofounvour;compared wich teSine of he Es 2 

Jeuation of the Pole, increaſe the lefler by the'whole Sine, 

e1ddifiribute che:pdute by the greater. Then takethe @ 

Complementofithe Declinationof the Dun,from the Arke 

of thequocient,audpoutyat{haue the lecond ember formy. 

wit: | 

Finally, the Sine ofthe firfnumberfound en, ok 
Dineof the Econdboing mult(plyed bv themlelnes; an 
the pzoduct parted the: Up whole Size ; the © 
Sine lhallyeewan At whichthall'be the ltikuveot the 
Sue. [44] 4M 

But whenthe @unhe vccupleth the begioningcof 07 6 ” 
pou'thalt finde che altitude thereof enery houre, onelp'by - 
multiplpingthe Sine of the Completenc-of thedt J 
of the Sunnefrom the ©4ridian,bythe radar 
plement of the Elegationof-the Pole, diuidengthep | 
bythe whole Sine, the quotient which commeth hereof 
Gall yeeld the Arke of your deſire. At botb che ſirehoures,. 
becauſethe one ſixe 4s the riſing, and'the'other the fetting, 
there is then no alticude of the Suune aveue the Hopi? 
Fon. 

Moreouer, to know-how muchthe Peridiar altitude ts, 
of the Dumneentrlng into-S, avdethe greateftDeclinati* 
oth: reof, -to'the Complement: of the Eleuation of the 
Poſe: andby.ſubiracting the greateft'Declination of the 
Dunne, fromthe Complement ofthe Elcuationofthe Pole, _ 
pou ſhall likewiſe baue the Peridian altitude of che Pam 
entringmeo 3. | 
Flood —_— ſeeks the betgbt of th ( unn 

Kreoof waboue the 1 o2i5on, at3of lacks 
befoze nwne, andat4after nwng! ST 


efirfl Table caleulatedfor 


EO degrees. 


wp: |10deg: > l 
D. M. 


" If therefoze pou willmake your {INE Dozological 
fo) the Eleuation of the Pole 50. 0. extend athzead, 02: __ 
Ruler, fromthe centre. bp the 63.9.:30,”. of:the 
of the Quadzant, be at F,-and wherethe th of 

- placed ſhallicouch the'Tropike of >,” > ihore mike & 

oz marke, Againe, let the thieavbe pliced vponthe#4o.; BL 
the limbe, and where itſhall:touch the Equatoz; herd ala \ 
make amarke, Thirdip;tet the thzead.tie dzawhebpthe x d. 

39-9. of the quadzant tandwhere-it ſþalitoneh the Tropike 
of y, there make likewiſe a matke, {his done, ſearchour- 
the cencre (þy: the's P2opoſition 4 Enclis) arid*topne thile 
thieemarkesfato oae Arke, which ſhall bee the line fo2 the. 
2 houre. Afcerward place the thzead vponthe 61.4, 2,”.. 
of the Umbe, aud duherets Mele RRORETE 77 pope [note 
&.. Dzawlikewile the. thee enthe 5g. Ns 

to, | 


”- 
Pet 


limbe, warkewher it cuteeth the Comte, AITY 
15.4.T9.", of the limbeextendthe chzead, x 
eb wyrkakiend andthe Tropikeof v, | 
Arke theſe thaxe markes (as pou vidbefoze) findingour the 
comnibn entre : [fa odor rotl roy. 17 hovre 
Befoze'none ,/ and 7 afcerione.' Ju like namver are <e 
reſtof the houre lines d2awne by thzee points, accounted 
_ andfoundout bythe zlticude'of the'Sunne, But becauſe' 
efo20 9 andafterthzee,in thisEleuatſonof rhe Pole, t wii 
fferne fo2 this delineation, there mutt another beemave 
bythe Table of the 12 Dignes 0) Quadzangles.Therefoze' 
dzaw that from the 10.9. of * 7, ſa thall you hane a line ox 
place whereinthe thitd poines may bee marked. 
zeyare thepoines of the Irke fox the'houre of $and got 
and'5 and v9th the & beltves £ A Fl 
Tropike of andthe Equatoz, lerrhethirt 
Arhe d2awne fromthe ro vegree of '&.”"'Ts' 
the 5 and7 houres, vle belives the Tropikev 
this dz zawohe feof the Io 'degre> es cpirt 
cod Hd the' bexcinning' of 57. 'Whe-tie of 7 
ning, and $in che euenſng is very ſhozts Miclnve! 
gle nert vuto 1.Thus pou hane ftaiſhed 9 Arkes 02 lives for 
the houres, of which cach one of them doth ſhew 2 houres T 
ercept one which is onelp fo} the 12 houre.. 
And tothe inteat that there ſhould bee no ſpace left v6pd- 
and vnp2ofitable betweene the Tropike of » and the cen- 
tre E. you may djaw in that piace the bnequall houres, 


& 


:, which you ſhall very caſily doe on this manner. Deſcribe 


vponthe centre-E..an Arke very little diſtant from the Tro- 
pike of », to beediutdcd into. 6 cquall parts, and take the- 
middle point betweene the beginning of chat Arke at $.. 

and betweene E. Then bpon this poinC, as it were a c(utre,. 
make ahalfe circle from-S.- co E..which (all bee the line of. 
the 6 vnecquall houre, that is of middap..' Afterward one- 
fote of the Compaſſes being placed inthe ſame Demldiames: 


ter E.D. and remoued each way as occaſion ſhall require 2: 
D- 3 aus» 


. $ : 
i 
G * 
£ . 


Wis i: RE: . "Jes F280 F SET | 
the 5 and 7 houres. , Anlike maner 


are che other 4 dzawne, one finte of the les 

moued,as neceflcy thatlrequire.in the 

(HI aeSGny fi lier ho) a 
ompaſſesſo opened,that he other foot 

of the diufded Arke and che ceutre E poly ne em 

. one Arkeline ; chen fixe a thzead inchecencreE. we 

two ſmall beades vpon it to ARCIREX 
met of iron 02 lead. Laſt of all pzepa 


-and againe turne the: vpou that ſive A.B.. at; 
pleaſure: that( you make this Diall 
o2 inftrument preſcribed in the beginning of this Yehep: 
be no hind)ance to pou in try ofpour plitss: 


ispour Diallptepared:' but 
Cigars p2epa foz further 


» 


2 
£ 


. The h of this Dial! or Q 
Horotogicall.. 


| 7 © know the houre of chevay when the Sunne 
 Hineth, woke thus. Firft, ſeeke out &n ſome: 
degree the Sunne 
head with the 

r.E.D...ans 


oe © | , with the plum 
paſſe thozow 
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both the lights, and_then the nethermoſt beave ſhall ſhew 
the houre of the day either befoze, 02 after none ; fo} each 
line asyoti ſee, hath two houres, but pou may ealily diſcerne 
what houre of the vapitts. _ - "is 7 
The vnequall houre of the day is thus found out. The 

nether beade being placed vpon his iuſt degree in the Zodi- 
ake, lay it vponthe Arke of the r 2houre, the thzead being. 
excended ; thus holding this immoueable, placethe vpper- - 
molt beade vpon the line bf the 6 houre vnequall. This done, 
the Sunbeamesentring; both the ſights, the bigheſt beave 
ſhall hew the vnequall,and the nethermoithe equall pon in 

| Theriling anv ſetttng of the Sunne,whereby the length 

of the dap andnight is knowne, you tall finde out on this - 
manner. Place the nether beade vpon the-fult vcgree of 
the Dunne in the Jodiake, then excend the thzead Vponthe |. 

_ Semidiametcr E.F.of the quadzant,and the beade ſhallſhew _ 
at o2 betweene what houres the Sunne riſeth and fallech. - 
Lhebeight of the Sunne aboue che Pozizon at anytime. 

of the dap is thus taken, Receine the Dunne beames by the 

| holes inpour ſigbts, and the thzead with the plummetha-- . . 

uing liberty co moue, ſhall cut inthe ſimbe of the Quadzant 

the iult decree of che altitude of the Sunne aboue the Pos 


' Tizon. In like maner is the Eleuation of the Startesa- _ 


bone the Ho2izon ſearched out. Nl | 
You ſhall find oue the Eleuation of the Pole by the belpe 
of your Quadzant, thus. Take the height of the Sunne at 
12 of theclocke, when the dayes and nights bee of equall 
_ Length, which being ſubtracted from 90.4. the Elenation xc* - 


mameth. Butik you allay chat bpou app other day than the 
Equinoctiall, you mult conſider whether che Sunne oc 


piethcbe Nozth, o2 the South lignes, andtben vſeche cable | -_ 
of the Declinationof che Sunne on this wiſe.-When-the - 


Sunne's inthe Noth Signes, ſubtract his Declination 
fromthe Peridianheſght thereaf, But if ic be ia the South 
ſixnes,adde the Declinationto bis Peridiaualcitude. . The 


remainverotoralfumne being takemfrom 90.4, the Ele 


How 


$-— 
Signes of the Zodiake, then diuide each of Teri 
3oequall parts, which ſhall hew the tumber of the dayes 


that 
reiu pou map number the dayes,] and a chitd 
wherein wittethe Caracters of the 12 
e following, 
_ likewfſe — circle, wherein you ny white 


of, Signey 7 


oi et Capricorne 
Aquarius 
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 Enterthis Lble,ano outhlaerha hefirtveyet 
anarymull bee. plated agait the 20.4.7; 5. of Capris: 
corne, and the 15 day agaiud the 5.4.33.v. of Aquarins, @C-- 
' TherefozelayyourRuler vpon the centre A.ofyour plac. 
and-vpon the 20.5.1 3.n, of %, audwhere it ſhall couch the 
circle whichpou mave fo2 the dayes of euerp moneth, there 
make a marke which ſhall ſhew the firſt day of January. 
Then lay it vpon the 5.4. 33.5. of = andthe centre A. and - 
where it Gall couch the circles. make amarke fo: the 15 
of January Then lap your Ruler vpon A- andthe 21.9. 
44-". of =, and make likewiſe a marke fo2 the 3 x dapofk 
| Tanrary. Againe OO RA LOIN A 19 
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- herons. th, Faech fo accozJih 
as youſe in this Figorefollow RE dit 
manecþ,and-another fopchynamessf the ins 

make al(og bolecnchecenee: of epi, off < bicn 


as you may ſ& a Starre thozow 
map perceiue. Kr aptn thes ure 
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7. Hawaii qr ne in - 
;lines'rom the centre to curry one of chole parts, bn- 
aig as there be honres inthe longeſt nic 
Aroy Countrey.. Then cut-teeth by theſe lines foz the 
res,and wiitechenumber of them vponthe teethas you 

ſee inthis Figure. Leethecooth foz the r2 houre beſo long 
per ja eg " p were ir the centre A. of 

e otyer Þ circle o v8. en youmulk 
biguclle of that inthe other plac. hel 


The Tothed Wheel. 
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This done;yoit mult empire Vie J thaſt be pla- 
cev bpon this wheele.Take therefoze a thinne piece of woov 
82 bzaſſe, and dzaw vbpon it aliche line 3 at che one end chere* 
of inthe middelt of theline make a hole of the ſame bigneſle 
Hawa cg halle Winaw0emt mere poo ls irs" 
moze [pour | 
cutthe:Ruler roundat the env, , cutcinic off wow” 4. 
nx lie he eawhof the Rte by re Une. ; "Ls 
eX:151: : - 


The fozeſide of your Jnffrument-being finiſhed 2 the 
' backeſidemuf bhaue Line b ales wana apa may 
; 


> map beeplaced, when neede 
reinbiths and wilt bp! this the greater Beare. - Agatne, 
right againft the 28.4. x.”.f 2 on the backeſide make ano* 
ther hole likewiſe, ſo that the handie-being remoned to it, 
the pinne mayenter, as inthe other.. And by this, waitethe 
leſſer Bears, 6 © © Fae 


in the *midveſt of it aline; 6th "fm: p- 
in che middeſt of theline, of ſuch his ger as che bole ph the 
greater plat is. Upon this handle you muſt faſten a liccle 
thoxt pinne right inthe line, lo that the handlebeing faſte- 
ned with the pinne- coward the backeſive of the great plac, 
and being _— thopinae map fall directly in the hole. 


Behold the : Figure following. 


| 

WDieyare a hollow pinne -: Y2on 92 bzaſle, advice fo this 
Figure aboue,ſo great as8tmay eafiſpencer into the hole of 
the handle, ſo that.iemay curne vpon it.2. bug Jet ic goe cloſe 
into the great plat,that& mayremaine inmioueable.Let the 
Tothed wheele ano che Ruler Moue ftkewiſe vpon it. Then 
place the Tothed wheele and the Ruler on the fozmer fiveof 
the plat vpon the pinne,and on the backeſive the handle with. 
the litcle pnegowards the backe of the plac: faſten £ 
together, thatthe handle, the Tothed wheele,and the: 
map turnebp pok the plac leucratlp, oz each by themſFlues at 
your pleaſure;avy as nee ſhall require. Notw 
you muſt yo gs that the hole in your pinne yjap bee ſo 


night thozow its = 
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 Thevyſcof this Inſtrument. 
"Jl it all bee expedient to finde ont che Dtarres ſers 
Þ otng cothispurpole, whichyou 


map dos by the Figure 
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Dou lee inthis Figure the Starres which ſerue to our vle. 
The Polar Starrets abyzighe Starre in the Nozth,placed 
in the taple of the leſſer Beare, and moueth but a ſmall 
courſe,as inthe Figure the letter A. ſheweth.There is alſo 
another Starre of the leſſer 'Beare greater and b2zighcer 
thanthe other, and is noted with the letcer B. and ſerueth to 
this purpoſe allo. There is likewile in thegreater Beare 
called alſo Charles Waine,and of country men,the plough, 
ewo great bzigght Starres, and are placed almolt in a right 
Une with che Polar Starre, and are noted with the letters 


er mn eres hays FOG ares | 
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bnyer the line you ſhall haue the iuft houreof the night : 
which you may finde oue by the number of che teethwich 
youx Figure in the night. But if you cannot fee the two 
Starres of thegreater Beare, becauſe of Clondes: and 
pet yout may ee the Polare Starre, and the Scarre of the 
- Leſſer Beare,noted with the letter B. remove thehandle on 
the backelide to the hote of the leffer Beare, {hen life vp 
pour Inſtrument as befoze, atd behold the Polare Starre 
at the hole, and turne the Ruler to the foze fard Starre of 
the leſſer Beare, and pou ſhall finde the ſruehoure of the 
nighe, as befoze is taught, 


The making of a Diall, ro know the houre by the Moore, 

ad "CHAR To... — 

A Reparea ſquare pfece of woov02 metal 

A 3 02 4 faches ouer, dzaw thereon a cir- 

IN| cle ſo great as you can, d2aw alſo anc- | 

ROOF! ther within that. Now becauſe the 
| Poone finiſheth her courſe in 29 dates, 

W /ad 1 2 houres, and 44 minutes, part the 

——— qr into; pats inthis mancr, let 
29 be equally diutded; and the zo which is the laff mult noc 
beſo xreat by a third part3 _— diuide one of —_y 
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Cutout that which is within the inward limbe, andp2e- 
pare another of the ſame, oz ike wood o2 metcall ſomewhat - 
thicker, and wozke it ſo that it map goe into the fozmer, {o 
much of the chickeneſle as it may be equall on the backeſive, 
and that which remaineth of the thickeneſſe, let it hang oner. 
the fozeſide of the firft plat,to keepe it from falling thozow 2 
dzaw a circle vpon it, and ditide it into 24 eqtall parts; 
dzaw from theſe parts houre lines ſo many as ſhall ſuffice 
fo the longeſt night ; cut that which ouerhangeth. with 
teeth at everyhoure. but eſpecially at the 12 boure make a 
long tooth,fixe a wyer in the centre fo2 the Stile equallp df- 
fant from the circle on each fide. Lec the Scile ag 


mich beneath the platzas (tis 
as much vle onthe 


Cut out all that which is within he {ward circle, ex- 
cepe allcele poztion co ſuppoyt the Dtile, ſo that chis ſhall 
be but ahoope. O2aw the houre lines onethe backeſive of 
this plac, as on the fozeſive, ſo that the one map be right as 
gainfk another : then dzaw lines on the tnſive, from enery 
eorhg oo dmpue $211 to the ltnes of che backes 

plat oz wheele muſt bee moueable, and eurne 


wirhinthefomer. © 
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yLace this Dial chat each. ive, map behold one quiar'erat, 
Pizs wo2ld p2eciſely:<South ibe theSouth,the Roz) 
ſide the JZouh, 4c, Yozecuer,if muſt recline accopding to. 
the eleuation-ofthe Equinoctiall, {athat the Boone, being.” 
inche Equinoctiallcircle, allotue light bath, aboue and; 
bencath this Diall. You map placeit perfectly with yous,, 
Inftrument. IT TEN TYT 
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Your Diall being thus placed, when you tboufd know 
the houre of the night, firſt learne the age of the Wuane by an 
almanack,and eſpecially che houre ofthe change,then turne 
the great ouer-yanging tooth,to the day of the Mane on the: 


firſt 1mb,andLhe houre of the change,accountiagfrom 1 2+ 
ofthe clocke. | | 
WES. oh The 
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The havowof he © Stile aft all hivthehoureothe ui _ 


either beneath pour Dfalt oz effe aboue, 
_ , This Diall will ſerve allo fo2 che Sunne,-ifyon turne 
the great footh of themoucable wheele fo the little frickA, 
which ts right oppolite co the beginning of thefirſt,andeny 
of the laſt vap of the Booue,neere Þ 15.day, andthen it is fit 
fo2 the Dunne. - Foz it differeth nothing from the Nozth res 
cliaing birect,where the Reclinatton ts equall co the Cle- 
uation Ee the Pole. bs 


-. The vo c of the Table of thedeclinat tion © 
of the Sunne. 


v— | _rnky YEE: of NE IO 
this Table pot map know hfs 4s my 
fromthe Cquinocriall rrrete;” The Pipes 
A are wiitten partly onthe head of the able, 
and partly on the footc of the fame: . 


| The Degrees un the firſt cohumne doe ſerue- fo2 the 
Signes <ac bee on-the head of. |c<e .Cable, and the. 
Degrees inthe laſt coliunine doe ſerue fo2 the Signes inthe 
foote ofthe Tabie.Any the common 1 Area 02 angle againſt 
6q  anothe degree which Pow: ſecke foz, doth con- 
ine at Degrees and Planter of w_ ER due to! 


7 OP 4 wi ag wood. hg <=", 0-2 _ + __ fi. EL HTN ew a 4 


Y = | 
A  [2Lawp le, © 


Swnebey mach che Mogi 1b bath. 


cline frb1y che Equinoctial : J maftTook in the eefumne 
o_ ua : chenumber of 10:4the lall column 
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The Tab!e ofthe declination ofthe Sunne 

mo the Rquinotiallcirels = 
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: TheTableof Sines. 


The whole Sine conteineth 100000, parts. 
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| The vicof the Table of Sines. 


SEEN Dereas the making of ſome Dials, aud this 
YI! Table of Sines may ſeeme obſcure anvhars . 

BJ = to them who are not acquainted with Sints 
Is Mf *? call compuration, it ſhall bee expevientto ve: 
L>-= ©%z.”” clarethe vſe hereof, ſa much as percaineth 
fothe bnderſfanving of this booke; omitting all other vſes 
as impertinent to our p2eſent purpoſe. Wherefoze know 
that the G2zades o2 Degrees are found inthe vpper head of 
this Table, and the Pinuces pertaining tothe Degrees on 
the left lide,+ inthe Area 02 common meeting of them both, 
' anumber which ee armtres each Des 
rec and Pinute, offererh.iclelfe. AFaine, the Sine being 
found out, pou may eaſily know the Arke, that is, the De- 
gree and Pinutes thereof, theſe being on the left hand, the 
other on the head o2 vpper part. Underſtand by the Com- 
plement that which remaineth of anp number beng taken 
02 ſubſtracted from 90. Degrees. If at any time you enter 
the Table with ijuſt Degrees without any Pinutes, re- 
ſolue one Degree into 60. Yinutes, and then ſeeke out his 
Sine. And whereas pou ſhall finde ſome numbers tmper- 
fect, you mult remember to ſupply cheir want with thole 


which be perfect immediately going befo2e. 


Example. 
The Elenation of the Pole at Cambr. is 52. Degrees, 
' whoſe Sine J| deſire to know, therefoze refoluing one of 
the Degrees into Yinutes, J enter the Table with 5 —_ 
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gerees, co. Pinutes, andthe common Area find the Ste 
to be 73801. Jf thek pou deftre to knowthe'complement of 
this Eleuatſon,ſubltract 52. out of 90. and the remainder 
ſhall be 3 8. the complement thereof, and entringthe Table 
with 3.7.4.50.w. you ſhall finde inthe Area 66. which num: © 
ber becauſe it ts imperfect;you muſt ſupply the want there: 
of by adding the 3 fozmer figures fn chat which is next bes 
fo2e perfect,to wit,6 x 5,and th en the whole number ſhall be 
61566. the Sine of 38.4. Which 1s the Complement of 
$24.08 yi vorgns o We Fl ST Fark 
e things well conſidered, there is nothing inch 
booke ſo obſcure, but it ſþall ſeeme plaine aud eaſte, Y 
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